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ISSUE: Dredged material disposal sites located coast of the United States, which is a part of the
in open water are classified as either dispersive or first two goals listed above.
nondispersive depending on whether local water SUMMARY: The numerical model ADCIRC-
velocities are strong enough to erode and Wansport 2SUM (a two-dimensional, depth-integrated,
dredged material from the deposited mound. The 2I(atw- dimensional, circulation
Corps needs the capability to predict stability of finte-element-based hydrodynamic circulation
the mound and long-term migration patterns of code) was applied to the western North Atlantic,eroded material to (1) identify' acceptable disposal Gulf of Mexico, and Carribbean Sea to develop
site locations, and (2) provide a quantitative ap- a tropical storm database. This report presents ini-proach for gaining site designation approval. tial results of the simulation of 134 historicallybased tropical storms and their maxinium storm
RESEARCH: The overall work-unit objective surge elevations at 486 locations along the east
is development of a systematic approach for pre- and Gulf of Mexico coasts of the United States.
dicting the dispersion characterization of a spe- The availability of elevation and current hydro-
cific open-water disposal site. This objective in- graphs corresponding to each event and station is
cludes the following goals: also described.

"* Identify realistic wind-, wave-, tide-, and AVAILABILITY OF REPORT: The report is
storm-gen ed velocity boundary conditions, available on Interlibrary Loan Service from the

"* Develop numerical models capable of sim- U.S. Army Engineer Waterways Experiment
ulating dispersion characteristics of dredged- Station (WES) Library, telephone (601) 634-
material mounds for periods of time in ex- 2355. National Technical Information Service
cess of 1 year. (NTIS) report numbers may also be requested

"* Provide site-designation technology to field from the WES librarians.

engineers as a tool in site identification and To purchase a copy call the NTIS at (703)
designation. 487-4650.

This study reports the tropical storm database
developed for locations along the east and gulf
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Sl Units of Measurement

Non-SI units of measurement used in this report can be converted to SI units
as follows:

IluOtip By To Obtain 7 7
degrees (angle) 0.01745329 radians

leet 0.3048 meters

knots (international) 0.5144444 meters per second

miles (U.S. statute) 1.609347 kilometers
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Summary

This report summarizes results of a numerical storm surge study conducted
for the east and Gulf of Mexico coasts of the United States. The report
describes a database of surge elevations and currents produced from the
numerical simulation of 134 historically based tropical storm events and their
maximum water level surge impact at 486 discrete locations along the east and
gulf coasts and Puerto Rico. A visual indication of the spatial distribution of
peak surge elevation is provided in the form of an atlas of storm track and
maximum storm surges corresponding to a 246-station nearshore subset of the
486-location database. The report contains cross-reference tables of stations
impacted by each event and the e ents impacting each station. Included in the
report are information on accessing the full 486-station computer database
containing the surge elevation and current hydrograph for each storm event at
each impacted location.

The hydrodynamic model selected for storm surge simulation is the
ADCIRC-2DDI (ADvanced CIRCulation- 2-Dimensional, Depth-Integrated)
model, which implements a finite element formulation of the depth-integrated
conservation laws for mass and momentum. Storm surge elevations and veloci-
ties corresponding to each storm are computed over a very large domain
encompassing the western North Atlantic Ocean, the Caribbean Sea, and the
Gulf of Mexico. Previously, this domain was shown to accurately represent
the peak storm surge as well as resonant modes associated with the storm
surge response. Parameter specifications and details pertaining to boundary
and internal forcings, ramp-up periods, time-step, and output format are
included in this report. Computational requirements on a CRAY-YMP 6128
Computer for the average storm length of 11 days are 2.3 Central Processing
Unit (CPU) hours.

The generation of data contained in the atlas is based on use of the
National Oceanic and Atmospheric Administration (NOAA) National Hurricane
Center's HURricane DATa base (HURDAT), the Planetary Boundary Layer
(PBL) hurricane model, and the ADCIRC long-wave hydrodynamic model.
This report describes in detail these primary components of the study with an
emphasis on the ADCIRC storm surge simulations.

Although this database was developed to provide input to a model that

evaluates the long-term fate and stability of dredged material, the potential use

x



of such a database goes far beyond the testing of disposal site stability. The
database described in this report can be used to provide offshore or nearshore
boundary conditions for any type of coastal modeling or analysis requiring
storm-generated elevation or current data, thus providing a benefit for all users
requiring storm design criteria.

xi



1 Introduction

Background

The goal of the "Numerical Simulation Techniques for Evaluating Long-
Term Fate and Stability of Dredged Material Disposed in Open Water" work
unit is to provide a simulation technique for determining how a specific
dredged material mound behaves over time. The methodology is intended for
site designation investigations and is based on coupled numerical model simu-
lations using local hydrodynamic boundary condition input data. The intended
use of the program is to provide a systematic and quantifiable approach to
analyzing disposal site stability based on local environmental conditions.

If dredged material is eroded from a disposal site and transported beyond
the limits of the designated site, the site is classified as dispersive; otherwise, it
is nondispersive. For locations predominated by strong wave and current
regimes, sediment transport calculations based on average wave and current
data may easily show the site to be dispersive; however, if the local environ-
mental conditions are not severe, material may either remain within the limits
of the designated site or take months or years to be transported in significant
amounts beyond the limits of the designated site. The ability to identify long-
term dispersive sites is especially important since eroded material could be
transported into environmentally sensitive areas. These long-term dispersion
investigations cannot be accurately made without knowledge of the local wave
climate and current conditions at the specific site.

Objective

The approach selected for disposal site analysis is a coupled hydrodynamic,
sediment transport, and bathymetry change model driven by long-term local
boundary condition input These conditions represent those forcings that
entrain and transport sediment. In the Dredging Research Program (DRP),
short wind-driven waves, tidal elevations and currents, and storm-induced
surge elevations and accompanying currents have been identified as the pri-
mary forcings of interest.

1Chapter 1 Introduction



The Long Term FATE (LTFATE; Scheffner et al. 1994) disposal site anal-
ysis program is a series of coupled PC-based models available through the
DRP and the Coastal Engineering Research Center (CERC). The LTFATE
model is a coupled hydrodynamic, sediment transport, and bathymetry change
model which predicts the long-term fate and stability of a dredged material
disposal site as a function of local wave and current conditions. The proce-
dures for generating stochastic wave height, period, and direction time series
are reported in Borgman and Scheffner (1991). The database of tidal eleva-
tions and currents for the east coast, Gulf of Mexico, and Caribbean Sea are
aescribed in Westerink, Luettich, and Scheffner (1992). The objective of this
report is to describe the development of and access to a database of tropical
storm surge and current hydrographs for use as input to LTFATE for evaluat-
ing mound stability as a function of tropical storm events. Extratropical events
will be treated in a follow-up report.

A database containing realistic approximations of the surge response to
tropical events along the eastern U.S. and Gulf of Mexico coasts can be uti-
lized for a wide range of problems other than the intended disposal site
stability application. For example, seaside communities require estimates of
potential storm surge heights for the development of strategies to eliminate or
reduce the severity of coastal flooding and beach erosion caused by hurricane
storm surges. Storm surge responses are incorporated into design criteria for
offshore oil structures. In fact, many interests require storm surge elevation
and current information to design and evaluate coastal protection measures.
Estimates of these data are available through use of this database.

The unpredictable nature of tropical storms suggests that a storm surge
database which approximates historically occurring events, incorporating such
factors as the storm path, spatial extent, and intensity, would be an extremely
useful design tool for evaluating various structural or nonstructural storm
mitigation design alternatives. The implication of using this dataL tse is that
extensive knowledge of the storm surge produced by past hurricanes can offer
insight into storm surges which may be generated by some future event.
Development of the database of surge elevations and currents necessarily
begins with the simulation of numerous historically based events.

The work described herein is based on a series of simulations of 134 histor-
ically based hurricanes which have impacted the eastern and gulf coasts of the
United States during the period from 1886 through 1989. The storm surge
response for each storm is computed over a domain which includes the western
North Atlantic Ocean, the Caribbean Sea, and the Gulf of Mexico. The hydro-
dynamic storm surge simulator is the finite-element-based model ADCIRC-
2DDI (Luettich, Westerink, and Scheffner 1992; Westerink et al. 1992;
Westerink et al. 1993a; Westerink, Leuttich, and Scheffner 1993b). Storm
surge elevations and velocities produced in this series of simulations are
recorded at 486 coastal and near-coastal stations. The station elevation and
velocity time series data generated by each storm comprise the tropical event
database.
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The sequence of tasks required to generate this database is as follows:
(a) selection of historic events, (b) estimation of descriptive parameters corre-
sponding to the historic events for input to a Planetary Boundary Layer (PBL)
storm wind field model, (c) use of the wind field model to generate a temporal
and spatial pressure and wind field distribution, and (d) use of that data as
input to the large-scale hydrodynamic model ADCIRC to compute the spatial
and temporal distribution of storm surge elevations and currents.

The steps described above are used to generate surge information using the
134 selected historical tropical storm events. Computed storm surge hydro-
graphs were archived for 486 discrete locations for each simulation. Of the
486 station locations, 240 stations correspond to Wave Information Study
(WIS) station locations (237 along the east and gulf coasts and 3 offshore of
Puerto Rico), and 246 represent nearshore extensions of the WIS stations (237
along the east and gulf coasts with 9 located near Puerto Rico). This report
summarizes the results of these simulations. Maps of the spatial distribution of
the nearshore surge corresponding to each of the 134 events which impacted
the coastline are provided in this report along with cross-reference tables show-
ing stations impacted by each storm and storms which impact each station.

Because of the voluminous amounts of data involved with the generation of
the database, computed storm responses have not been verified to prototype
surge elevation data. This is due to the fact that the storm events were simu-
lated without tides and are relative to mean sea level (msl) (therefore, peak
values do not reflect the stage of the tide at the time of historical occurrence)
and the fact that the hurricane parameters estimated from the HURDAT storm
database are only approximate (i.e, all information necessary to numerically
simulate each event is not known to a high degree of accuracy). Therefore,
selected values have not been optimized by comparison of simulated results to
prototype observations. For example, geostrophic wind speed and direction,
radius to maximum wind, far field pressure, etc. are not known for each event
and were estimated from available data. Because very few observations are
available for events in the early 1900s, a consistent approach to parameter
selection was developed. In defense of the above approximations is the intent
of the database, i.e., to generate realistic tropical surge elevations and currents
for use as boundary conditions for evaluating structural and nonstructural
response to a variety of storm events.

The ADCIRC model has been rigorously verified for tidal and storm surge
propagation. These efforts are described in the following sections. However,
for this database, lack of verification of historical storm input parameters and
their resulting wind and pressure fields may result in ADCIRC-computed sur-
ges which do not accurately reproduce historical surge measurements. Never-
theless, it is felt that the full storm database of events is representative of the
range of historic events. Comparison of computed surge elevations to pub-
lished observations of many simulated events, especially those that make land-
fall, shows that the simulated events do give a reasonably accurate depiction of
observed maximum values. Again, the purpose of this database and the des-
criptive summary atlas is not to provide hindcast data for historic storm surge
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elevations because of the limitations described above- instead, it is to provide
an approximation of the potential magnitudes and durations of storm surge
which can occur along the east and gulf coasts of the United States as well as
a realistic database of surge elevation and current hydrograph boundary condi-
tions.

This report describes the primary components of the study--namely, the
database of historically derived storm events and the assumptions made in their
selection, the PBL hurricane wind-field model and its input, and the hydrody-
namic model and its application to the generation of the database of tropical
storm surge hydrographs. Finally, the contents of the database are described.
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2 Study Components

HURDAT Database of Tropical Storm Events

The historic events used as the basis for all computations in this study were
obtained from the HURDAT database developed by the National Oceanic and
Atmospheric Administration's (NOAA) National Hurricane Center (NHQ
(Jarvinen, Neumann, and Davis 1984). This database summarizes all hurricane
and tropical storm events that occurred in the North Atlantic Ocean, Gulf of
Mexico, and Caribbean Sea and covers the 104-year period from 1886 through
1989.

Information contained in the HURDAT database includes latitude and lon-
gitude of the eye of the storm, central pressure in millibars (mb), and maxi-
mum wind speed in nautical miles per hour (knots) at 6-hr time intervals
during the entire duration of each event An example storm track is shown in
Figure 1 for hurricane Bonnie, a relatively low-intensity event which impacted
the gulf coast in June 1986. Table 1 shows the corresponding HURDAT For-
mat information in which the date (month/year), north latitude (xlO), west
longitude (xlO), and four values of maximum speed and central pressure core-
sponding to 0000, 0600, 1200, and 1800 Greenwich Mean Time (GMT) of the
prescribed day are listed. In the example shown in Table 1, the storm begins
at 1800 hr on 23 June 1986, with the eye of the hurricane located at 25.6 deg
north latitude and 87.2 deg west longitude, a maximum wind speed of
25 knots,1 and a central pressure of 1,014 mb. The 6-hr location, pressure,
and maximum speed data are shown in the next 5 lines, the storm terminating
on 28 June 1986 at 1200 hr with a speed of 10 knots and a central pressure of
1,012 mb.

A detailed description of the HURDAT data is provided by Jarvinen, Neu-
man, and Davis (1984). As stated above, some of the data contained in the
HURDAT database for old storm events may not be as reliable as the more
recent data; however, the data represent an extremely comprehensive database
of historic events and is ideally suited to the goals of this project.

1 A table of factors for converting non-SI units of measurement to SI units is presented on
page ix.
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HURRICANE 841BONN IE C ,-.
6/23/1986

Figure 1. Hurricane track for Hurricane Bonnie

Table 1
HURDAT Data for Hurricane Bonnie

8M 0062319 NO 6 2 URa 841 BOWIE 11641 833=1
86570 06ZbIM .S2560972 25 1014.
96580 06I24.2570078 25 101320 25 101402640889 30 1011429608• 40 106.
86590 06/25.2670903 45 1001*2690910 50 1002.2720917 W 7 2702 65 1oot1
86600 06/26.282092 70 99*29 3 75 995*29943 65 92.3097 35 1000*
86610 06/273180947 30 1003280947 25 1015.3390943 20 10164349095 20 1016.
66620 06M03560 15 101403M13 10 1013*3720900 10 1012.
8660 HR TXI

The HURDAT database was used to provide input to the hurricane wind
model in order to provide wind and pressure field input for the hydrodynamic
model. A brief description of the wind-field model and its input requirements
is given below.
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PBL Hurricane Wind and Pressure Model

The PBL wind-field numerical model (Cardone, Greenwood, and Green-
wood 1992) was selected for simulating hurricane-generated wind and atmo-
spheric pressure fields. The PBL wind model determines wind speed by
solving the equations of horizontal motion which have been vertically averaged
through the depth of the planetary boundary layer. The model includes parame-
terization of the momentum, heat, and moisture fluxes together with surface
drag and roughness formulations.

The well-known exponential pressure law is used to generate a circularly
symmetric pressure field Ps centered at the low pressure eye of the storm:

(1)
Ps = Peye * Ape-(Rir)

where

Peye = pressure at the center or eye of the storm

Ap = P - Pt e" the pressure anomaly with P taken as an average back-
ground or far-field pressure

R = scale radius (often assumed equivalent to the radius to maximum
wind)

r = radial distance outward from the eye of the storm.

The pressure field computed by the PBL model simulation is more con-
veniently expressed in terms of an equivalent height of water, Ps/pog.

Wind speeds generated by the model are converted to surface wind stresses
using a relationship proposed by Garratt (1977):

T_4 CD_ P WW, (2)

PO PO

and

CDŽý_.IWIWX (3)
PO PO

where

"rs*,rsX" = wind stresses in the 0 and X directions, respectively
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PaiPo = 0.001293 the ratio of the air density to the average density of
seawater

CD = frictional drag coefficient computed as 0.001(0.75+0.671W1 where
IWM is the magnitude of the wind velocity, and W, W, are the
components of the wind velocity vector in the and i directions,
respectively. For simulations presented in this report, all surface
roughness parameters pertain to the open ocean.

The PBL model requires a series of input "snapshots" consisting of a set of
meteorological parameters defining the storm at various stages in its develop-
ment or at particular times during its life. These parameters include: latitude
and longitude of the storm's eye; track direction and forward speed measured
at the eye; radius to maximum winds; central and peripheral atmospheric pres-
sures; and an estimate of the geostrophic wind speed and direction. Radius to
maximum winds is approximated using a nomograph that incorporates the
maximum wind speed and the atmospheric pressure anomaly (Jelesnianski and
Taylor 1973). All of these snapshot parameters were computed for each 6-hr
storm location contained in the HURDAT tape.

The PBL model also requires a "histogram" file containing the hourly loca-
tion of the eye of the storm. These data, as well as all pertinent storm parame-
ters (i.e., forward speed, central pressure, direction, etc.), were computed for
each hour from the 6-hr data in the HURDAT database via a cubic spline
interpolation. Peripheral atmospheric pressures were assumed to be equal to
1,013 mb, and the geostrophic wind speeds were specified as 6 knots and hav-
ing the same direction as the storm track.

The PBL model computes a stationary wind and pressure field distribution
corresponding to each of the 6-hr snapshots on a nested grid composed of five
subgrids. Each subgrid measures 21 by 21 nodes in the x- and y-directions,
respectively, and the centers of all subgrids are defined at the eye of the hurri-
cane. Although the number of nodes composing each subgrid is the same, the
spatial resolution is doubled for each successive grid. For this study, the cen-
ter grid with the finest resolution had an Ax and Ay grid spacing of 5 km.
Incremental distances for the remaining subgrids were 10, 20, 40, and 80 kIn.
These fixed grids translate with the propagating storm.

The hurricane translational or forward motion is incorporated into model
calculations by adding the forward and rotational velocity vector components.
A nonlinear blending algorithm is then incorporated to generate a nested grid
field of wind and pressure for each hour during the life of the storm event.
The location of each grid field corresponds to the location of the storm eye
contained in the histogram file described above. These hourly wind and pres-
sure fields are then interpolated from the PBL nested grid onto the hydrody-
namic grid and subsequently stored for use by the ADCIRC model described
in the following section.
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Careful consideration must be given to the specification of meteorological
forcing for each simulated storm event. Because wind stress and pressure
gradients drive the numerical storm surge model, surge computations are
limited by the accuracy of the specified wind stress and pressure fields (Hub-
bert, Leslie, and Manton 1990; Dendrou, Moore, and Myers 1985; Flather
1984). The PBL model utilizes meteorological data corresponding to historical
storms to compute the associated wind stress and pressure forcing. As previ-
ously stated, data for all storm parameters, i.e., radius to maximum, geostropic
wind field, far-field pressure, etc., are not readily available and must be
approximated.

These approximations may deviate somewhat from the conditions which
occurred during the actual storm event. Therefore, the wind and pressure
fields and resulting surge computations may not be precisely equivalent to
observed conditions; however, their values will most likely not be in error by a
substantial amount. Although this historically based simulation procedure
should not be considered as a hindcast for the reasons presented above, the
simulations are physically based and offer a more realistic representation of the
meteorological forcing and response than empirically based simulations such as
the Standard Project Hurricane model (Cialone 1991) used by Westerink et al.
(1992) and other empirical models used by Johns et al. (1983), Rather (1984),
Jarvinen and Lawrence (1985), and Heam and Holloway (1990).

ADCIRC-2DDI Hydrodynamic Model

The finite-element-based hydrodynamic model ADCIRC-2DDI (Luettich,
Westerink, and Scheffner 1992) was used for all storm event simulations. The
model is the depth-integrated option of a system of two- and three-dimensional
hydrodynamic codes (Luettich, Westerink, and Scheffner 1992; Westerink
et al. 1992b). The model uses depth-integrated equations of mass, in the form
of the generalized wave-continuity equation (GWCE), and momentum conser-
vation, subject to incompressibility, Boussinesq, and hydrostatic pressure
approximations. Using the standard quadratic parameterization for bottom
stress and neglecting baroclinic terms and lateral diffusion/dispersion effects,
the following set of conservation statements in primitive, nonconservative form
expressed in a spherical coordinate system is incorporated in the model
(Flather 1988; Kolar et al. 1993b):

ý R c FaUH a( UVcos4 (4)

aJu+ I 1 9U au+IVaU _[tano U+flV
Ft r cos ÷9 T
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where

t = time

X. and * = degrees longitude (east of Greenwich is taken positive) and
degrees latitude (north of the equator is taken positive)

= free-surface elevation relative to the geoid

U and V = depth-averaged horizontal velocities

R = radius of the earth

H = C + h is the total water column depth

h = bathymetric depth relative to the geoid

f = 2U sin

* = Coriolis parameter

Q'l = angular speed of the earth

Ps = atmospheric pressure at the free surface

g = acceleration due to gravity

'1 = effective Newtonian equilibrium tide potential

PO = reference density of water

rs;L,,r4 = applied free surface stress

= Cf(U 2 + V2)'/2 /H where Cf equals the bottom friction
coefficient

The above governing equations for the model are based on spherical coordi-
nate balance equations which have been transformed using a Carte Parallelo-
grammatique Projection (CPP) (Pearson 1990). The accuracy of these
equations in solving various shallow-water problems is well-documented (Wal-
ters 1988; Werner and Lynch 1989; Walters and Werner 1989; Gray 1989;
Foreman 1988; Lynch et al. 1988; Lynch and Werner 1991; Luettich,
Westerink. and Scheffner 1992; Westerink et al. 1992, 1993b, c).
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Model Verification

Although the ADCIRC model results were not verified for each individual
storm event of the 134-storm input data set, the model has been thoroughly
verified to both tidal forcing and storm surge propagation. This section briefly
summarizes the verification efforts which have been undertaken to demonstrate
and document the ability of the model to accurately simulate the propagation
of long waves.

Prior to verification of the model to physical domain flow systems, a con-
siderable amount of effort was expended to demonstrate the model's ability to
correctly reproduce long-wave hydrodynamics by comparing model simulations
to analytical results for idealized flow regimes. Quarter annulus tests as well
as slosh tests conducted in a grid representation of a rectangular channel were
performed. Results of these tests demonstrated the high degree of accuracy of
the model, showed that there was negligible numerical damping in the solu-
tions, showed that spurious-node solutions were not generated by the model,
and finally demonstrated that waves with a wavelength of 2 A-x were accu-
rately propagated through the computational grid.

Following the initial idealized case model tests, a benchmark application of
the model was made to tidal flow through the English Channel. The computa-
tional grid consisted of 1,613 elements and 911 nodes. In this application, an
11 -constituent tidal elevation time series boundary condition was used to drive
the model. A 190-day simulation resulted in a successful verification of the
model to 11 surface elevation stations and 8 velocity stations. Prototype data
used for verification was the North Sea Benchmark data set. Details of both
the initial model tests and the benchmark test are reported in Luettich, Wester-
ink, and Scheffner (1992).

A proof of concept application of the model was made to demonstrate the
premise that the model could accurately reproduce tide and storm propagation
over large domains. The pilot study for this concept was tested for the entire
Gulf of Mexico. In this initial study, a three-tier verification of the model was
completed. These phases included: (1) tidal elevation verification over the
entire Gulf, (2) Mobile Bay tidal current verification, and finally (3) Panama
City, FL, hurricane storm surge propagation verification to Hurricane Kate.

The computational grid used for the study is shown in Figure 2. The grid
contains 3,939 nodes and 6,807 elements and demonstrates the flexibility of an
unstructured grid by showing a ratio of maximum element area to minimum
area greater than 15,000. This large ratio results from high grid resolution
along the continental shelf in the vicinity of Mobile Bay and Panama City and
low resolution in the deep portions of the gulf.

The tidal verification of the model was based on a five-constituent tidal
time series (0l, K1 , P1 , M2, and S2) boundary condition imposed at the
Yucatan Channel and Strait of Florida, as shown in Figure 3. Tidal potential
forcing, with a theoretical Earth tide potential reduction factor of 0.69, was

Chapter 2 S"udy Components 11



100 km-

Figure 2. Gulf of Mexico computational grid

used for all simulations. Tidal comparisons were made at 20 elevation stations
(shown in Figure 3), with results published by Reid and Whitaker (1981) and
20 tidal current stations located in Mississippi Sound (shown in Figure 4)
reported by Outlaw (1983). Once grid resolution had been optimized for long
wave propagation, tidal simulations were performed with no additional
calibrations.

Therefore, the simulations of the study were entirely predictive and were
highly successful at reproducing tidal elevations and currents throughout the
domain. Typical comparisons for elevation and current are shown in Figures 5
and 6. Detailed comparisons of additional time series are given in Westerink
et al. (1993a).

Verification of the model to tropical storm surge was made by simulating
the propagation of Hurricane Kate, which made landfall in the vicinity of

12 Chapter 2 Study Components
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Figure 3. Gulf of Mexico tidal elevation stations

Panama City, FL (Figure 7), in November 1985. Wind and pressure fields
were generated for input to ADCIRC through application of the Standard Proj-
ect Hurricane (SPH) model (Cialone 1991). The PBL model described above
has since replaced the SPH model as the model of choice. Comparisons of
model-to-prototype surge elevations are shown in Figure 8 for two stations
located to the east of landfall. In both cases, the model was able to reproduce
the storm surge with a reasonable degree of accuracy.

A large-domain ADCIRC application io storm surge propagation was made
for a study that examined storm surge versus frequency of occurrence along
the coast of Delaware. This study involved verification of the model to a
combination of tide and storm surge. Some of the inadequacies of the SPH
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model noted in the Panama City study were rectified by selection of the PBL
model over the SPH model. In fact, this study represented the pilot application
of the combined PBL and ADCIRC modeling approach tu simulate the propa-
gation of storm events over very large computational domains. Details of the
study are presented in Mark and Scheffner (1993). Accuracy achieved with
the model can be seen in the model-to-prototype comparison for Hurricane
Gloria shown in Figure 9. As evidenced in the figure, the cornparison is
excellent and it initiated generation of the full tropical storm database
described in the following sections.
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Simulation Modifications

Two modifications to the standard governing equations and boundary condi-
tions specification were made for the surge computations. First, an inverted
barometer effect was specified at the open-ocean boundary to partially account
for meteorological forcing there. The inverted barometer effect Ps./pog is
defined as the height to which the sea water will rise due to static pressure
forcing. Second, the convective and finite amplitude terms were not included
in the governing equations for these simulations due to instabilities caused by

near-drying elements as the storm moves onshore and winds are directed off-
shore, Consequently, the only nonlinear term included in the governing
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Figure 9. Comparison of model-to-prototype observations for Hurricane Gloria

equations is bottom friction. The bottom friction coefficient is held constant
and equal to 0.003 over the entire domain.

T7he Coriolis parameter spatially vanies throughout the domain and is com-
puted on a nodal basis. T7he GWCE parameter t0, which represents the bal-
ance between the primitive continuity and wave equation portions of the
GWCE, is set to 0.001 (Kolar et al. 1993a). A minimum depth of 3.0 m is
also specified. Eddy viscosity is not included in model computations.

Simulations are spun up from static initial conditions using a 1-day ramp in
time. Application of a hyperbolic ramp function reduces the excitation of
noniphysical short wavelength frequencies. An identical 1-day ramp function is
applied to the wind and pressure forcing as well as the inverted barometer
boundary condition. T7herefore, the total simulation time is equal to the length
of the event (determined from the HURDAT database) plus the 1-day ramp-up
period. If the storm event is outside the modeled domain, the wind and pres-
sure fields imposed on the model are set to zero; however, ADCIRC computa-
tions are made with the null boundary conditions in order to preserve the event
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timing with, and proper correlation to, the HURDAT data. During the first
6 hr preceding the simulation, the initial hurricane wind and pressure forcings
are held stationary. Following this initial 6-hr period, storm surge predictions
begin on the zero hour of the storm and continue through the final hour of the
storm as indicated by the historical hurricane data. A time step of 45 sec is
used throughout the simulation period. For these simulations, no calibration or
tuning of parameters was performed for either the PBL model or the hydrody-
namic model.

The finite element formulation used in the ADCIRC hydrodynamic model,
with its inherent grid flexibility, facilitates the use of a large computational
domain and is considered an ideal formulation for a storm surge model. Flexi-
bility of the finite element method leads to easy incorporation of coastline
detail and nodal densities which range from three to four orders of magnitude
in spatial resolution. This wide variation in nodal density arises due to the
hydrodynamic considerations of surge propagating from deep open water to the
coast zone. These considerations require high grid resolution in shallow
coastal areas, in regions of complex coastlines and/or bathymetric change, and
in regions of significant storm surge caused by, for example, focusing effects
and coarse discretizations in the deep ocean where processes occur gradually.

The efficiency of the finite element method leads to a discrete problem
associated with a large domain that remains well within computational limits.
Finite element equations generated within the ADCIRC model are solved using
a preconditioned conjugate gradient iterative solver which further minimizes
storage requirements. Specifics of the surge computations follow.
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3 Storm Surge Computations

As mentioned earlier, the storm events comprising the tropical storm data-
base were not rigorously verified to prototype measurements; rigorously com-
paring the output of 134 events to observed data at hundreds of locations was
beyond the scope, in both time and cost, of this project. However, as
described in the previous section, the ADCIRC-2DDI model has been well-
verified to long wave propagation. These verification efforts extend from
detailed tidal elevation and circulation applications to multiple tropical storm
surge simulations. Therefore, although precise comparisons to existing data
were not made, solutions can still be considered reasonably accurate because
the model has been thoroughly verified for tide and storm surge propagation.
Any discrepancies between model simulation and prototype observations are
due to a lack of knowledge concerning the storm event descriptive parameters
used as input to the PBL model. These uncertainties are usually not too
severe, as was determined by numerous spot comparisons of model surge
computations to maximum elevation prototype observations. However, excep-
tions occur which should be noted.

For example, a maximum storm surge (no tide) of 1.31 m was recorded at
Lewes, DE, in the simulation of Hurricane Gloria described above. The post-
hurricane memorandum (Jarvinen and Gebert 1986) reported that Hurricane
Gloria had a radius to maximum of 20 statute miles when positioned approxi-
mately 40 statute miles offshore of the entrance to Delaware Bay. If a value
of 20 statute miles is specified as input to the PBL model, the resulting wind
and pressure fields produce an ADCIRC simulated maximum surge elevation
of 1.37 m. The comparison shown in Figure 9 is based on this value. How-
ever, in the simulation of the 134-event database, radius to maximum values
were based on the nomograph approximation for radius to maximum presented
by Jelesnianski and Taylor (1973). This approximation produced a radius to
maximum value in excess of 35 miles, approximately the same distance
between the eye of the hurricane and Lewes, DL. As a result, the computed
maximum surge along the coast is reported to be 3.3 m, approximately 2.5
times greater than observed. This discrepancy is due to the fact that the for-
ward speed of Hurricane Gloria rapidly increased as the storm passed the
coast, resulting in a lower radius to maximum than that obtained from the
nomograph, which is based on normal conditions.
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Inconsistencies of this type were not found to be common in the data and
do not invalidate the intent or usefulness of the database. Their presence only
demonstrates that accurate hindcasting of a particular event requires accurate
specification of input storm event parameters. Verification of the computed
storm surge must then be made to prototype data.

The following sections describe details which relate to the storm surge
computations contained in the database. Initially, a description of the domain
size over which computations proceed is given. The ADCIRC model parame-
ter values and simulation specifications are then outlined. Finally, a descrip-
tion of the selection of coastal and offshore stations at which storm surge
elevations and water velocities are recorded is included.

Domain Description

A very large computational domain, shown in Figure 10, is used for model-
ing the storm events selected as the basis for this database. The modeled area
includes the western North Atlantic Ocean, the Gulf of Mexico, and the Carib-
bean Sea. This domain was initially developed for tidal propagation studies
(Westerink et al. 1993b); however, its implementation for storm propagation
has been demonstrated through accurate predictions of both the primary storm
surge and the surge forerunner effect (Blain, Westerink, and Luettich 1993).
The very large expanse of the adopted computational domain compares to an
area on the order of 40 times the scale of an average hurricane.

The primary benefit of using this existing grid is that it permits a hurricane
to progress through the domain, generating and propagating storm surge in a
natural and realistic fashion. The inclusion of contiguous basins allows proper
setup of basin resonant modes and facilitates the accurate propagation of storm
surge throughout the domain onto the continental shelf, where development of
the storm surge is most critical. Because the open boundaries lie within the
deep Atlantic Ocean and are far removed from the intricate processes occurring
in response to the storm on the continental shelf and within the Gulf of
Mexico basin, errors introduced by near-storm computational boundaries are
minimized. Thus, with a large domain, open ocean boundary conditions are
simplified and basin-to-basin interactions, as well as basin resonant modes, are
accurately represented.

The offshore boundary condition is represented by a single deep Atlantic
Ocean boundary which extends from Glace Bay, Nova Scotia, to the vicinity
of Corocora Island in eastern Venezuela approximately along 60 deg west
longitude. All other boundaries are defined by the eastern coastlines of North,
Central, and South America. Topography within the domain, depicted in Fig-
ure I1, includes the continental shelf whose depths range from an imposed
minimum of between 3 and 7 m to 130 m at the shelf break; the continental
slope, which has a typical depth range of 130 m to 3,000 m; and the
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to almost 8,000 m.

Bathymebry values are taken from the ETOP05 database of the National
Center for Atmospheric Research and, in regions along the Florida coast and
shelf bathymetries, by the National Ocean and Atmospheric Administration
Digital U. S. Coastal Hydrography sounding database (distributed by NOAA
National Geophysical and Solar-Terrestrial Data Center in Boulder, CO).
Discretization of the computational domain, shown in Figure 10, entails 22,711
nodes and 41,709 elements. Grid spacing has a wide variability within the
computational domain. For example, the minimum node-to-node spacing is
approximately 0.5 km along the Florida shoreline, while in the deep Atlantic
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Figure 11. The corrputational domain and bathymetry contours in increments of 25, 50, 100,
200, 500, 1,000, 2,000, 3,000, 4,000, 5,000, and 8,000 m

ocean, spacing increases to about 105 kIn. Optimal gridding and the flexibility
of the finite element method make a large computational domain manageable.

Storm Event Selection

The selection of events from the HURDAT data for the construction of this
database was begun by partitioning the U.S. coastline into the eight coastal
segments described by Ho et al. (1987). These segments are described in
Table 2 and referenced to the locator map of Figure 12. Each of these regions
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Table 2

Coastal Segments (after Ho et &l. (1987))

Number RaOW D~eecdpon

1 0-400 Gulf coast from Mbxican border to Galveston. TX

2 400-700 Gulf coast from Galveston, TX, to IPississippi Delta

3 700-1100 Gulf coast from Misissippi Delta to Suwannee Sound, FL

4 1100-1415 Gulf coast from Suwannee Sound. FL, to the southern tip of
Florida Peninsula

5 1415-1800 Whole Atlantic Coast of Florida

6 1800-2200 Atlantic coast from Georgia to Cape Hatteras

7 2200-2700 Atlantic coast from Cape Hatteras to Rhode Island

8 2700-3100 Atlantic coast from Rhode Island to Canadian border

was defined to have a homogeneous population of events such that storm
parameters associated with events for one location in the segment appear
similar to the parameters associated with another location within the segment.
A thorough analysis of the selection process and procedures is presented in Ho
et al. (1987).

The initial selection of events was made by defining a latitude and longi-
tude rectangle encompassing each of the eight regions. These regions are
shown in Figure 13. The tracks of all 875 events in the 1886-1989 edition of
the HURDAT file were examined to determine if they entered the segment
rectangle. Of those that did enter the rectangle, events whose minimum central
pressure was greater than 995 mb, whose track was only on the landward side
of the rectangle, and whose location was far from the shoreline near the sea-
ward boundary, were discarded. This process of elimination resulted in the
selection of the following number of events associated with each rectangle:
1-27, 2-35, 3-29, 4-33, 5-55, 6-52, 7-30, and 8-21.

Because many of the events impacted two or more segments, there were
numerous redundancies identified in the segment-by-segment selection of
events. After removing duplications, 134 events were selected for use in the
modeling simulation process. These selected events are listed in chronological
order in Table 3 according to date of inception, corresponding HURDAT num-
ber, and given name.

The 134 storm events selected for this study were simulated via the
HURDAT-based event parameter computation, the PBL model generation of
wind and pressure fields over the computational grid, and the ADCIRC com-
putation of storm surge surface elevation and current hydrographs. The selec-
tion of appropriate locations for archiving these time series data is described in
the following section.
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Table 3
Historical Tropical Storm Database
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Database Output Location Selection

The ultimate goal of the tropical storm database was to provide boundary
conditions data for any coastal application needing surge elevation and current
information for the east and gulf coasts of the United States. In order to
accomplish this task and have the database remain tractable with respect to
memory requirements, discrete locations for archiving data were defined
according to two criteria. First, output locations were selected to correspond to
the 340 east and gulf coast WIS stations (Hubertz et al. 1993) with additional
locations prescribed for Puerto Rico. The WIS stations are located at every
0.25 degree of latitude and longitude along the coastline in water depths aver-
aging between 10 and 20 m. Spatial coverage extends from the northeast coast
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of the United States, along the rim of the Gulf of Mexico, to the base of the
Yucatan Peninsula and includes Puerto Rico. This domain is covered by a
total of 340 WIS stations. Because this report concentrates on the 8 geo-
graphical areas along the U.S. coastline and Puerto Rico, the WIS station cov-
erage was limited to 240 stations along the U.S. coast and Puerto Rico.
WIS stations on or below 24 deg east longitude were therefore omitted from
the database.

WIS stations are located at variable distances from the shoreline; therefore,
additional locations were selected to represent nearshore projections of the
WIS stations. The intent was to place these stations on a shore-perpendicular
line joining the shore to the nearest WIS station. This procedure resulted in
the selection of stations for the full 340-station WIS database and in the selec-
tion of an additional 346 stations, for a total of 686 discrete locations at which
storm surge elevation and depth-averaged current (U and V) hydrographs could
be archived. Locations are summarized in Figures 14 through 17. As men-
tioned above, nearshore stations below 24 deg longitude were omitted from the
database, resulting in the selection of 246 nearshore station counterparts for the
240 WIS stations along the east and gulf coasts of the United States and
Puerto Rico, for a total of 486 discrete locations at which surge elevation and
current hydrograph information is archived.

Detailed shoreline maps showing the spatial distribution of WIS and near-
shore stations and their individual station numbers are included in Appendix A.
These labeled station numbers are necessary for locating stations of interest in
Appendix B which correspond to specific storm events and for using the cross-
indexing of storm events and corresponding surge elevations tabulated in
Appendix C.

Included in Appendix A, following the station location maps, are the lati-
tude and longitude of each of the initial 686 station locations, the approximate
local depth at each station, and the sum of the eight primary tidal elevation
constituents extracted from the DRP tidal database (Westerink, Luettich, and
Scheffner 1993b). The sum of these diurnal (K1,)1, P1, and Q1) and semidiur-
nal (N2 , M2, S2. and K2) constituents provides an indication of the maximum
or minimum spring tidal amplitudes for each of the station locations. For
example, the surge information contained in the atlas is made with respect to
mean sea level (msl). Total surge (tide plus surge) limits can be estimated by
adding and subtracting the amplitude data extracted from Appendix A to/from
the reported msl surge taken from the plots of Appendix B.

For more detailed analyses requiring total event time series, the full tidal
database can be accessed and used to generate a tide corresponding to the
simulated event. Details of use of the tidal database are reported in Westerink,
Luettich, and Scheffner (1993) and in DRP-TN-13 (1994).

Because this study was initiated to develop a database for the east and gulf
coasts of the United States with limited coverage offshore of Puerto Rico, the
historic events were selected as events which impacted only these areas of
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Figure 14. Locations of WIS and coastal stations in the northeastern coastal waters of North
America

interest. However, the procedures described in this report can be used to eval-
uate the effect of any tropical event in the HURDAT database at any location
in the full computational domain, including the omitted 200 WIS/nearshore
stations along the coast of Mexico and the Yucatan Peninsula shown in Fig-
ures 16 and 17. Examples of numerical surge simulation studies requiring a
higher spatial resolution than that used in this study are reported by Mark and
Scheffner (1994).
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Figure 15. Locations of WIS and~ coastal stations around the Florida coast and along the
southeastern U.S. shoreline
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Figure 16. Locations of WIS and coastal stations around the Gulf of Mexico
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Figure 17. Locations of WIS and coastal stations near Puerto Rico
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4 Storm Surge Elevation and
Current Database

Surge Maximum Elevation Atlas

All 134 tropical events selected for the tropical storm database were simu-
lated in their entirety, as documented in the HURDAT database. Computed
storm surge elevations and depth-averaged velocity components were recorded
every 15 min beginning with the value corresponding to 15 min after the start
of the hurricane. These data were initially archived for all 486 WIS and near-
shore projected stations. Output files with the elevation and velocity station
data appropriate for each historical hurricane are in a format consistent with
the ADCIRC-2DDI model station output files (Luettich, Westerink, and
Scheffner 1992).

Because each hurricane event does not impact every coastal station, the
final database was constructed such that surge information was only archived
for locations at which a maximum surge elevation of 0.3048 m (1.0 ft) or
greater was computed.- In order to eliminate possible startup or termination
transients or far field discontinuities which might propagate beyond the edge of
the nested PBL model in the reported surge values, potential impacted stations
were also required to be within a 200-mile radius of the eye of the storm.
Maximum surge was selected as the maximum elevation on the surge elevation
hydrograph in a ±6-hr window from the time (nearest hour) when the hurricane
eye is nearest to the selected station.

The atlas of the nearshore spatial distribution of maximum surge elevations
contained in Appendix B was generated as a tool for identifying storms which
impacted specific locations along the east and gulf coast areas and offshore of
Puerto Rico. A typical component of the atlas is shown in Figure 18 for
Hurricane Bonnie, whose track location is shown in Figure 1 and whose
HURDAT information is shown in Table 1. This figure contains a summary
plot of the total storm track according to the track information contained in the
HURDAT database, as well as a landfall or near-landfall map enlargement
detailing surge magnitude and distribution. If additional information concern-
ing variability of this reported surge in the presence of tides is required, the
8-constituent spring tide amplitude for each station is included in Appendix A.
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In order to maximize the readability by reducing the density of information
contained on the plots of Appendix B, surge elevations are reported in deci-
meters (10 dm = I m). For example, the maximum surge for Hurricane Bon-
nie in Figure 18 is shown to be 13 dm (1.3 m) at the second nearshore station
to the east of landfall. From the location maps of Appendix A, this station can
be identified as nearshore station No. 539. The reference tables at the end of
Appendix A indicate that station No. 539 is located at 93.7569 deg west longi-
tude and 29.6873 deg north latitude and has an approximate spring tide ampli-
tude of 0.8435 m and an approximate depth of 6.5 in.

The summary database of storm-specific maximum surge elevations for the
nearshore gauges has been cross-indexed so that the user can determine the
spatial alongshore impact of each historic event as well as which historic
events impacted a specific WIS/nearshore station. This information is pre-
sented in two-sequence tabular form in Appendix C. The first portion of
Appendix C contains a title containing the HURDAT storm number and the
number of WIS/nearshore stations impacted by that storm event (limited to a
minimum surge of 0.3048 m and located within 200 miles of the eye of the
event) followed by a tabulation of stations impacted and their respective maxi-
mum surge elevations in decimeters. The intended purpose of the indexed
surge data presented in Appendix C is to provide a comprehensive listing of
storms, their areas of impact, and their intensity as measured by their maxi-
mum surge. These data can then be used to identify and access the WIS/
nearshore database of tropical events for use as surge elevation and current
boundary conditions for evaluating the fate and stability of offshore disposal
sites. Although disposal site analysis was the purpose of the creation of the
database, the data can readily be used to evaluate any coastal or nearshore
submerged feature. Current applications other than site stability include dune
erosion modeling and coastal flooding.

An example application of the cross-indexing is presented in Table 4, an
extracted example for HURDAT No. 841 (Hurricane Bonnie). As shown,
event No. 841 impacted 31 WIS/nearshore stations with station No. 539 show-
ing a maximum surge of 13 dm. The second portion of Appendix C presents a
tabulation of events which impacted each specific WIS/nearshore station and
the surge produced by each storm. For example, Table 5 presents an example
listing for nearshore station 539. As shown in the table, station 539 was
impacted by 25 tropical events with HURDAT No. 841 producing a maximum
surge elevation of 13 dm.

Table 4
WIS/Nearshore Stations Impacted by HURDAT No. 841

MU T STI 841, # STAT-1"111-4 SIE 31
1333 134-4 135-4 13M -4 137-5 1U-7 139-8 140-8 141-7 142-& 143-5 144-S 145-5 146-3 530-3
"-1- 4 52- 4 - I 534- 5 5'- 6 S36- 8 537-10 53-12 539-13 540-10 541- 5 542- 4 543- 4 544- 4 545- 4

54- 3
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Table 5
HURDAT Events Impacting WIS/Nearshore Station No. 539

VI&IIMHOMOM UTTIN =I #39 WM SUIFM am 25t
3- 4 117-23 103-10 211-36 23R-14 2" 4 310-5 324- 3 397°13 405--23 445-11 %5"-2U •IM'- 602-22 6W 9

703- 9 704- 3 722-10 731- 6 009-17 012-24 iM2- 3 041-13 867-16 074-13

The following paragraphs describe the computer-based portion of the data-
base containing the elevation and current hydrographs corresponding to each of
the storms and stations contained in Appendices A, B, and C.

Surge Elevation and Current Database

The storm elevation and current hydrograph database for both nearshore
and WIS stations is available through CERC. The database consists of
134 separate files, each containing the height and U and V velocity compo-
nents at 15-min increments for the WIS and nearshore stations located offshore
of the U.S. east and Gulf of Mexico coasts and for selected locations offshore
of Puerto Rico

Each file begins with header information containing the HURDAT storm
number, start time, duration of the event in hours, hydrograph start time (storm
start + 15 mrin), number of points, and time interval between points. The
identification data is followed by sequential files corresponding to each WIS or
nearshore station. Each station contains sequential listings of time series of the
surface elevation (m), the U velocity (east in m/sec), and the V velocity (north
in m/sec). Each storm file contains the stations referenced in Appendix C.
The example header file and station file corresponding to nearshore station
No. 539 are shown in Table 6. A plot of the data in Table 6 is shown in
Figure 19.

As evidenced by the Appendices, Table 6, and Figure 19, the tropical event
database described in this report is highly informative, easily assessable, and
useful for a variety of preliminary or detailed coastal evaluations of storm
intensity and/or storm impact. This database represents a unique assembly of
offshore and nearshore elevation and current time series data which are not
available from any single source.
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Table 6
Databale Repreentaton of HURDAT Storm 841, Nearshore Station No. 539

33llT lUIIU 8 341

m UMIT TIlE flM /IAU3): 30 WI/6/2313. MW 114
UWfiN ~t TVlE T M WIUM/Eft): W / 6/22/12.S 9I11 w 4% AT 15.0 KIN DO

STATIN 2 LUWIIILATIIMUL: -41.7M70 29.6470
a Ew .TO II)
0.001 0.01 0.002 0.003 0L006 0.C0 C.&M 6 0C0N & 0.0W9 0.011 0.012 0.014 0.016 0.019 0.021 Co•
L"M 0.032 O 0U 6 03o40 L .043 0.067 0.032 0.3L7 0.061 0L064 0.067 0.060 0.071 0.073 0.075 0.078
0L0M1 00M 0.06 0.0U L 0.091 0.096 0.006 0.043 0.101 0.103 0.106 0.106 0.110 0.113 0.131 0.11M
0.119 0.120 0.L21 0.121 0L121 0.121 Lin 0.12022 0.2 31Z 0.1 0128 0.!0 0.133 0.135 0.137
0.1 0.10 0L141 0L142 0L143 0L143 0.143 0L144 0.143 0L143 0.143 0.142 0.142 0.141 0.140 0.1 1
0.13 L 0 137 0.136 0.135 0.13 3 0,123 0.30 0ML2I 0.36 0L12I 0.122 0.119 0.117 0.116 0.114 0.112
0.110 0.109 0.105 0.107 0.106 0.106 0106 0.106 0.107 0L106 0.107 0.111 0.112 0.114 0.115 0.116
0.11 0.119 0120 0.120 L 0.121 0.121 0&1• 0.124 0.124 0.126 0.127 01M 0.130 0.132 0.135 0M137
0.139 0L142 0.15 0.149 0.1C52 0L156 0L1O 0 0.14 0.1M 0L173 0.176 0.110 0.1CU 0.13 0.193 0.197
L202 0.27 0.211 0.216 0.22 0L223 0.229 0.220 0.37 0.240 0.243 0.247 0.250 0.254 0L256 0.L 9
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0.3W9 0.362 0.266 0.373 0.31 0. 0.3M 0.401 0.406 0L413 0.421 0.429 0.439 0.451 0.463 0.470
0.494 0.231 0&=2 0"57 0 4.3 0.612 0.661 0.76 0.762 0.37 0.397 0.972 1.049 1.121 1.187 1.244
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Table 6 (Concluded)
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5 Conclusions

This report describes a database of tropical storm surge elevation and cur-
rent hydrograph time series which can be used as boundary conditions for
evaluating the fate and stability of dredged material disposed in open water.
The data were numerically generated in response to 134 historically based
tropical storms which impacted the east and gulf coasts of the United States.
Because tides are not included in the simulations and storm parameters were
not optimized to prototype conditions, the selected storms are not intended to
be hindcasts of specific events. Rather, the simulated events are intended to
approximate a number of historically based storms in order to generate a data-
base of responses which are realistic in magnitude, duration, and shape.

The database described in this report is unique in that it provides realistic
data for 486 discrete locations along the east and gulf coasts of the United
States as well as for selected locations around the island of Puerto Rico. In
addition to the hydrograph database, this report includes an atlas of storm track
propagation for the 134 historically based events and their spatial peak surge
elevations archived at up to 486 impacted locations. The events used in the
simulations were selected from the 104-year HURDAT database of storm track
information.

The potential use of such a database goes far beyond the testing of disposal
site stability. The data reported herein can be used to provide offshore or
nearshore boundary conditions for any type of coastal modeling or analysis
requiring elevation or current data. Examples of its use have been demon-
strated in dune/berm erosion studies as well as in studies of the relationship
between storm surge elevation and frequency of occurrence.

Cross-referencing tables are provided such that locations impacted by each
storm event are itemized according to station number and storm-induced peak
surge elevation. Also, each of the 486 stations is referenced according to
storm events which impacted it and the peak surge corresponding to those
events. Through cross-referencing, design events can be selected for detailed
analysis, and event frequency information can be obtained for subsequent
frequency analyses. The full database can then be accessed to develop time
series boundary conditions for use in any coastal design and analysis requiring
time series of tropical storm surge data. The following paragraphs summarize
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the basis for the storm simulations and the procedures required to develop this
unique database.

A viable approach to forecasting storm surge heights along the eastern U.S.
and gulf coasts is to rely on information regarding past hurricanes, their asso-
ciated storm surge, and their spatial impact. Estimations of storm surge
intensity expected from some future hurricane can be made by referencing a
database containing historically based storm surge elevation and current data.
Such a database would necessarily include a time history of storm surge
heights and currents from a large sampling of historically based hurricanes at
many spatially distributed points.

In this work, a database of storm surge elevations and depth-averaged
velocity values is generated from the numerical simulation of multiple hum-
canes. The ADCIRC-2DDI hydrodynamic model was used for these storm
surge simulations and has been denmonstrated to produce accurate predictions
of both the primary storm surge and resonant modes excited by the storm.
Simulaion accuracy was enhanced through the use of a very large computa-
tional domain which encompassed the western North Atlantic Ocean, the
Caribbean Sea, and the Gulf of Mexico.

Because of the size of the domain, open-ocean boundary conditions were
specified in the mid-Atlantic Ocean. This simple boundary condition specifi-
cation, far removed from influences of the continental shelf, minimized Lhe
influence of boundary condition specification on storm surge generation in the
coastal region. Basin resonant modes and basin-to-basin interactions are there-
fore accurately reproduced through use of this domain. Computationally, the
ADCIRC model is coupled with the physically realistic PBL wind model. As
a result, model simulations lead to computed surge characteristics which are
consistent with recorded prototype data.

The finite element formulation implemented in the ADCIRC hydrodynamic
model facilitates use of such a large computational domain. Flexibility of the
finite element method leads to easy incorporation of coastline detail and nodal
densities which can range from three to four orders of magnitude in spatial
resolution. This wide variation in nodal density arises due to hydrodynamic
considerations of surge propagating from deep open water to the coast zone.
These considerations require high grid resolution in shallow coastal areas, in
regions of complex coastlines and/or bathymetric change, and in regions of
significant storm surge caused by, for example, focusing effects and coarse
discretizations in the deep ocean where processes occur gradually.

The efficiency of the finite element method leads to a discrete problem,
associated with the large domain, which remains well within computational
limits. A preprocessor is applied to the ADCIRC model such that it i'. opti-
mized for speed when running on a vector supercomputer sucli as the CRAY-
YMP 6128. The 22,71 1-nooe grid and 686 elevation and velocity stations
have memory requirements of 6.16 MegaWords (MW), which are also set by
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the preprocessor. The CPU time utilized for an average storm length of
11 days is 2.3 hr.

The tropical storm database for the east and Gulf of Mexico coasts has been
completed and serves as a source of boundary conditions for support of dredg-
ing activities as well as any other coastal zone application requiring storm
surge data. Two major conclusions are reached following completion of this
project. First, the accuracy, flexibility, and ease of applicability of this numer-
ical approach of coupling the HURDAT data, the PBL model, the tidal
database, and the ADCIRC hydrodynamic model on a continental-scale, high-
resolution grid has been demonstrated. Results imply that an application to
real-time predictions of storm propagation should be pursued. Second, the pri-
mary goal of the project has greatly exceeded original expectations by
representing a very comprehensive and realistic database of storm data which
can be used for a great variety of applications in coastal engineering.
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6 Recommendations

As concluded above, the tropical storm database is highly successful in
providing surge elevation and current data which are realistically representative
of historic events that have impacted the east and gulf coasts of the United
States. However, it has also been stated that rigorous verification of the simu-
lations to prototype data were not conducted due to limitations in time and
funding. The primary recommendation of this report is that these verification
efforts be conducted. The resulting product would be not only a database of
realistic representations of historic events, but a database of verified hindcasts
of historic events as well.

44 Chapter 6 Recommendations



References

Blain, C. A., Westerink, J. J., and Luettich, R. A. (1993). "The importance of
large computational domains in hurricane storm surge predictions," Journal
of Geophysical Research, in review.

Borgman, L. E., and Scheffner, N. W. (1991). "The simulation of time
sequences of wave height, period, and direction," Technical Report DRP-
91-2, U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.

Cardone, V. J., Greenwood, C. V., and Greenwood, J. A. (1992). "Unified
program for the specification of hurricane boundary layer winds over sur-
faces of specified roughness," Contract Report CERC-92-1, Coastal Engi-
neering Research Center, U.S. Army Engineer Waterways Experiment
Station, Vicksburg, MS.

Chow, S. (1971). "A study of the wind field in the planetary boundary layer of
a moving tropical cyclone," master's thesis, Department of Meteorology,
New York University.

Cialone, M. A. (1991). "Coastal Modeling System (CMS) user's manual,"
Instruction Report CERC-91-1, Coastal Engineering Research Center,
U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.

Dendrou, S. A., Moore, C. I., and Myers, V. A. (1985). "Application of storm
surge modeling to coastal flood rate determinations," Marine Science Tech-
nology Journal 19, 42-49.

Flather, R. A. (1984). "A numerical model investigation of the storm surge of
31 January and 1 February 1953 in the North Sea," Quarterly Journal of
the Royal Meteorological Society 110, 591-612.

(1988). "A numerical model investigation of tides and
diurnal-period continental shelf waves along Vancouver Island," Journal of
Physical Oceanography 18, 115-39.

a 45



Foreman, B'" G. G. (1988). "A comparison of tidal models for the southwest
coast of Vancouver Island." Proceedings of the International Conference
on Computational Methods in Water Resources, held in Cambridge, MA,
Elsevier Garcia.

Garrant, J. R. (1977). "Review of drag coefficients over oceans and conti-
nents," Monthly Weather Review 105, 915-29.

Gray, W. G. (1989). A finite element study of tidal flow data for the North
Sea and English Channel," Advances in Water Resources 12, 143-54.

Hearn, C. J., and Holloway, P. E. (1990). "A three-dimensional barotropic
model of the response of the Australian North West Shelf to tropical
cyclones," Journal of Physical Oceanography 20, 60-80.

Ho, F. P., Su, J.C., Hanevich, K. L., Smith, R. J., and Richards, F. P. (1987).
"Hurricane climatology for the Atlantic and Gulf Coasts of the United
States," NOAA Technical Report NWS 38.

Hubbert, G. D., Leslie, L. M., and Manton, M. J. (1990). "A storm surge
model for the Australian Region," Quarterly Journal of the Royal Meteorol-
ogical Society 116, 1005-1020.

Hubertz, J. M., Brooks, R. M., Brandon, W. A., and Tracy, B. A. (1993).
"Hindcast wave information for the U.S. Atlantic Coast," WIS Report 30,
Coastal Engineering Research Center, U.S. Army Engineer Waterways
Experiment Station, Vicksburg, MS.

Jarvinen, B., and Gebert, J. (1986). "Comparison of observer versus slosh
model storm surge hydrographs along the Delaware and New Jersey
Shorelines of Hurricane Gloria, September 1985," NOAA Technical Memo-
randum NWS NHC 32.

Jarvinen, B. R., and Lawrence, M. B. (1985). "An evaluation of the SLOSH
storm-surge model," Bulletin of American Meteorological Society 11,
1408-11.

Jarvinen, B. R., Neumann, C. J., and Davis, M. A. S. (1984). "A tropical
cyclone data tape for the North Atlantic Basin," 1886-1983: Contents, limi-
tations, and uses," NOAA Technical Memorandum NWS NHC22.

Jarvinen, B. R., Neumann, C. J., and Davis, M. A. S. "A tropical cyclone data
tape for the North Atlantic Basin, 1886-1992," NOAA Data Tape.

Jelesnianski, C. P., and Taylor, A. D. (1973). "A preliminary view of storm
surges before and after storm modifications," NOAA Technical Memoran-
dum ERL WMPO-3, Weather Modification Program Office, Boulder, CO.

46 iefterncs



Johns, B., Dube, S. K., Mohanty, U. C., and Rao, A. D. (1983). "Simulation
of storm surges using a three-dimensional numerical model: An application
to the 1977 Andhra Cyclone," Quarterly Journal of the Royal Meteorologi-
cal Society 109, 211-24.

Kolar. R. L., Westerink, J. J., Cantekin, M. E., and Blain, C. A. (1993a).
"Aspects of nonlinear simulations using shallow water models based on the
wave continuity equation," Comp. Fluids.

Kolar, R. L., Gray, W. J., Westerink, J. J., and Luettich, R. A. (1993b). "Shal-
low water modeling in spherical coordinates: Equation formulation,
numerical implementation, and application," J. Hydraul. Res., in press.

Luettich, R. A., Westerink, J. J., and Scheffner, N. W. (1992). "ADCIRC: An
advanced three-dimensional circulation model for shelves, coasts and estu-
aries; Report 1: Theory and methodology of ADCIRC-2DDI and ADCIRC-
3DL," Technical Report DRP-92-6, Coastal Engineering Research Center,
U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.

Lynch, D. R., and Werner, F. E. (1991). "Three-dimensional hydrodynamics
in finite elements; Part II: Nonlinear timestepping," Int. J. Numer. Methods
Fluids 12, 507-33.

Lynch, D. R., Werner, F. E., Cantos-Figuerola, A., and Parilla, G. (1988).
"Finite element modeling of reduced-gravity flow in the Alboran Sea:
Sensitivity studies." Seminario Sobre Oceanografia Fiscia del Estrecho de
Gibraltar. Madrid, 283-95.

Mark, D. J., and Scheffner, N. W. (1993). "Validation of a continental-scale
storm surge model for the Coast of Delaware." 3rd International Confer-
ence on Estuarine and Coastal Modeling. Chicago, IL, 8-10 September
1993.

Outlaw, D. G. (1983). "Prototype tidal data analysis for the Mississippi Sound
and adjacent areas," Miscellaneous Paper CERC-83-1, U.S. Army Engineer
Waterways Experiment Station, Vicksburg, MS.

Pearson, F. (1990). Map projections: Theory and applications. CRC Press,
Boca Raton, FL.

Reid, R. 0., and Whitaker, R. E. (1981). "Numerical model for astronomical
tides in the Gulf of Mexico," Technical Report for the U.S. Army Corps of
Engineers, Department of Oceanography, Texas A&M University, College
Station, TX.

Scheffner, N. W., Thevenot, M. M., Tallent, J. R., and Mason, J. M. (1994).
"LTFATE: A model to investigate the long-term fate and stability of
dredged material disposal site," in preparation, U.S. Army Engineer Water-
ways Experiment Station, Vicksburg, MS.

47



Walters, R. A. (1988) "A finite element model for tides and currents with
field applications," Comm. Applied Numerical Methods 4, 401-11.

Walters, R. A., and Werner, F. E. (1989). "A comparison of two finite ele-
ment models of tidal hydrodynamics using a North Sea data set," Advances
in Water Resources 12(4), 184-93.

Werner, F. E., and Lynch, D. R. (1989). "Harmonic structure of English
Channel/Southern Bight tides from a wave equation simulation," Advances
in Water Resources 12, 121-42.

Westerink, L. J., Luettich, R. A., and Muccino, J. C. (1993c). "Modeling tides
in the western North Atlantic using unstructured graded grids, Tellus, in
press.

Westerink, J. J., Luettich, R. A., and Scheffner, N. W. (1993b). "ADCIRC:
An advanced three-dimensional circulation model for shelves, coasts, and
estuaries; Report 3, Development of a tidal constituent database for the
western North Atlantic and Gulf of Mexico," Technical Report DRP-92-6,
Coastal Engineering Research Center, U.S. Army Engineer Waterways
Experiment Station, Vicksburg, MS.

Westerink, J. J., Luettich, R. A., Baptista, A. M., Scheffner, N. W., and
Farrar, P. (1992). "Tide and storm surge predictions using a finite element
model," Journal of Hydraulic Engineering 118, 1373-90.

Westerink, J. J., Luettich, R. A., Blain, C. A., and Scheffner, N. W. (1993a).
"ADCLRC: An advanced three-dimensional circulation model for shelves,
coasts, and estuaries; Report 2: Users manual for ADCIRC-2DDI," Techni-
cal Report DRP-92-6, Coastal Engineering Research Center, U.S. Army
Engineer Waterways Experiment Station, Vicksburg, MS.

48



Appendix A
Storm Surge
Database Locations

Al
Appendx A Storm Surge Database Locations



333 334

"-43

336

325

324
323

315 316 317 316 319 321

313 314 320

W 3W 308 3

"37 70 69•19

t • •350

A2Ap~pendix A Storm Surge Dawbse L~ocatios



3043

-290

380

410

3w37

2372

-40

* 370

n 38n

334n

38 83

Appendx A Storm Surge Database Locations A3



7.7

215

29a

293

211

-p Mo

77 7

A4 Apo~ix AStom Srge ataase ocai2n



-3

-34

2 V3

-33a

73 . 7

-35

Appeix AStom Suge Dtabag Lcagos A



.30

ass

"32

""3

au

-31

""0
256

U0

no

62 1 so n 73

"17
*418

-32
*419

*421

-31 in42

*423

425

427

4Au

A6 Appendlx A Storm Surge Database Locationis



ns

294

245

-as.

247

247

-27

244

243

Stu2 79 *7

439

424

430

*432

433

-28 434

435

436

43B

o 440

StU7? 760

A7
Appendx A Stom Surge Database Locations



212
213 243

214
215 242

216

212
23022 24N

221

2 2316 22. 3
2237

-255

2 22 23323 M

-24

823

244

-26 461 442

;w* 442

4.4

-25 *446

45542

451 '4,

-24

AS Appendx A Storm Surge Database Locagans



185 192 193 t94

Is 195
v In too ISO III 196

ISO

199

-29
301

I292

203

I294

220

207

299
210

"27
211

I212
213

214
85 8s 84 83 215 a2

49p. 485 453
491 *9 489

4A

410

S*9

29 478

47f

41~

41
-as 47J

3

42

478

44b

405

4A4
IF 8.5 all 83l 8

Appendx A Storm Surge Database Locations A9



179

-30 . .0

j~ll

57 89 81 S
Ilog

AlO ppecix Strm SrgeDataaseLocaino



-30

1119

149

ISO Is.l
ISO ISO 161 162 183

9190 69 as

.31

S* S0 29 
'

S29

91 S25 S2 U5 SI

Appendx A Storm Surge Database LocationsAl



13 13 II S

95 94 9922

A11

ApecxA tr30geDtbseLc~n



134 135 136

122 133

130 131

127 In

3 124 1m 5

121 In2

. 129

III

I ISIts 117

115

114

113
112

Ill

,Ia

S547

563

, 56

I I I

Apenx A storm surg Database Locatros A13



Ito
ttol

-j •

too

I.

04 105

210

101

tot

24 2

-36•
So

S 70

W 571

S S72
S 737

S74

S 75

S76

S 77

-24 

Vs

*573

A 23 S62

A14 Appendx A S 9 Database Locations



I -0.1000 18.23M0 0.24071 10.3060 41 -%.3.M00 13.M00 0.5714 1W7.4063
2 47.23M0 I3.Z00 0.24114 19331106 42 -93.500 13.706 0.5759 1u1.5113
3 -0.0000 IL.2500 0.24132 M2U4 M3 43 -93.7100 1L3.100 0.10 4.151129
4 47.0000 13.000 0.243 304.166 44 -96.O0M0 I3.500 LIM0 42.9=X
S -67.00000 16.1106 0.239 1=3301124 63 -"4.am0 1L3.10 0.513= 104.73113
6 -67.0000 19.000 0.2170 13.6WO 64 -94.01000 13.000 0GAM8 "A.m
7 -0.2=00 19.000 0.23M0 1363.91334 47 -94.10M 13.100 0.594% AL40127
.0 -107.3NO 19.23M6 0.2= 131.147 46 -"41o0 1.75M 0fl 0.57400 4.06.6
q -W.23000 19.1006 0.342 K313$ 49 -95.000 1L3.1000 L.5742 193.137

10 -67.Z=0 19.7100 0.3W 411.31 70 45.0000 M M006 0.w 1229.47M1
11 -0.23M0 2L.006 02.6 45G.621 71 -93.300 19.000 0.5744 302443
12 -37.000 3.006 0.343 1W0.61735 72 -L3.100 19OM00 L3=5 4 21L3.36
13 -46.73W0 20.000 0LOW1 999.537 73 -9L3.700 mom003 .n 093L9=
14 -,W73000 3.3000 0L=M 1049.613 74 -95.1100 19.06 0.506 IM96004

is 44&MM0 3.3000 0.237 1091A9361 75 -%AIM00 19236 0L3064 10.1344
14 44.0000 NA.M00 0.94 113.9047 74 -4.0000 19.000 0.W2 M.14214
17 44&00= 2031000 0.24141 190.444 77 -4.23M0 19.31100 0M"2 IL0.UI
18 -441000 21.000 0.24W3 209.72306 73 44.2300 19.73M0 0.517M 95.51016
19 -4L3=00 21.23M6 0.2W67 270.959 719 -4.2500 2L.00 0.57329 273.73M1
20 4.1000 21.5000 0.2723 152.26 BID -94.23M0 3.3060 0.572 mom2
21 -0601000 21.7300 L.2119 NA344647 III -94.500 20.300 0.5100 2090W113
22 -44.100 21.73M0 L0.26 17.2337 32 -94.50000 20.106 0.1701 4IL47956
23 47.0000 21.7306 0.41M 10.00000 03 -4.7300 20.100 0.304 140.29136
24 47.3000 2.7060 0.47M1 10.000 34 44.1100 20.7=00 0.57M0 2M6.019
25 47.1000 21.7300 0.5624 7.27M U5 47.0000 20.1100 Maw7 41.33
21 -W7.100 2.10=0 0.54w1 13.71310 91 47.00000 21.0000 0.103= 151.2336A
27 40.00000 21.1106 LOW90 14.0 67 -W.300 21.00000 0.Mw0 19.1m
0 43.23000 21.7500 Lam36 b.7221 Be -47.25000 21.2300 0.3m 3.1977

29 40.000 21.100 L.547 6.6449 OR -W7.3= 21.1000 0.5766 19.7297
30 43.11000 21.1106 0.5719 1L3.39 9 -97.23M0 21.7100 0.57742 277.62541
31 -0.3.100 21.1000 0.3"44 162015 91 47-2300 21.0006 0.57476 373.13M2
32 -69.000 21.=000 0.53= 11.23906 92 -47.1000 2L.00000 0.3101 35.18042
33 -19.21000 21.5000 0.5701 1IL02160 93 47l.500 22.23M0 0.57944 45.4%"6
34 -P.M000 21.5000 0.3WI 12.82004 94 -4.1000 21.000 0.57M0 206.&247
23 40.7300 21.500 0.57M4 19.700 95 47.5000 21.7500 0.57744 164.72923
34 -40.0000 21.5000 0.0 22.73"1 96 -97.5000 2.00000 0.576&M MOM34
37 -40.2300 21.100 0.1042 23.162 97 47.5000 23.21000 0.37627 130.619
31 -0.2300 21.2300 0.6"9 919 9AM -47.Soo ZL10M0 0.5735 73.00W7
39 -0.5000 21.300 0.6373 17.1113 99 4.5000 Z375000 0.57M 09.56217
40 -90.500 21.8000 0.434 4.0392 100 -97.000 24.0000 0.37460 49.25694
41 -W0.71000 21.0000 0.199 19.43794 101 47.1000 24.2000 0.57687 44.01444
42 -0.7300 20.7500 0. 74132 20.41127 102 497.5000 24.5000 0.5797 22.75242
43 40.100 20.1000 0.3972 12.93175 103 47.5000 24.1100 0.5007 19.23133
44 -40.7100 20.2W00 0.82423 6.2005 104 -47.5000 25.00M0 0.M92 12.040
45 40.1100 20.0000 LOW1. 11.90541 105 -97.2500 35.00000 0.57449 33.21712
46 491.00000 20.0000 LOW12 20.13131) 104 -97.25000 25.35000 0.579 16.90211
47 -91.00000 19.7=00 0.81447 14.66M4 107 47.00000 25.21000 0.37169 51.9722
46 41.0000 19.1000 LOW02 17.22491 t06 47.0000 21.000 0.57182 29.33776
49 41.2100 19.5000 0.7937 22.53119 109 47.0000 25.7500 0.5727 30.7165
M0 41.2100 19.2w0 LOOM3 14.113P2 110 47.00000 24.0000 0.57431 26.63012
51 -91.1000 19.23000 0.7462 19.4692 Iý 1 47.0000 26.25M0 0.376U6 26.433w
52 -91.M000 M M000 0.7O3 7.403M Ili 47.0000 35000 0.5795 20.6m1
33 491.1100 19.0000 0.7570 12.7W 13 -97.00000 26.75000 0.561%6 42.46M7
14 -12.000 19.00000 0.71403 14.704P9 11 -47. 2soo 24.1100 0.3M99 I8.93174
35 4C2.300 19.00000 0.=32 24.56091 115 7.2300 27.0000 0.3163 11.13M0
51 4%.100= 19.0000 0.6m21 X3=.11 116 -%.2300 27.2000 0.~96 27.29320
57 -92.1100 19.00000 0.13= SLOW4 117 47.ooooon 27.25000 0.1079 41.91063
10 492.7500 1.11000 0.1944 21.02340 l16 -97.00000 27.10000l 0.109 21.04687
19 -93.00000 10L11000 0.146 21.90M1 119 4W.00000 27.1100 0.19410 11.26815
40 4M3.30 IL?=00 0.579" SLOW72 120 44.7400 27.7300 Q.W617 33.00217

Appendix A Storm Surge Database L~ocations A15



121 -90.73M0 3.000 0.39117 1221601 13 -IL.90 30.2900 0.431W 27.14117
in2 -90.00M 3.0000 0.3012 26.705 131 40.250 30.000 0.OW2 N0.AM9
in3 -90.3m0 21L -,40 0.55 9.70901 193 -31.0000 3L.000 0.47701 30.2"
124 -90.2300 21ZW 4.3=1 20.44142 1ot U. 7500 30.000 0.4AM 22.069
in -90.000 L3.200 0.3=01 2393137 185 -. 750 29.7=0 L.4OW 29.0157M
126 -9000000 23.500 0.MM4 0.094 186 -6.5000 29.7M00 0.457M 3.0990
127 -9.700 23.500 0.MM9 16.10991 IV 6.53000 29.5000 0.44448 26.0301
in -95.000 23.500 0.311M 24.22504 to -i.2500 29.5000 0.42911 10.003
129 -95.000 2.73000 0.39M3 .10015 131 -6.000 29.5000 0.47093 10 456m
130 -95.23=0 2L3.70 0LOW IL.14133 190 -"1.M0 29.5000 0.%032 0.594
131 -45.000 WNW00 0.02M7 21.19M3 191 44.5000 29.5000 0.04131 21.40371
132 -ft0000 29.000 0.06m LEM73 192 401.50M0 29.7300 0.7303 L.43023
133 491.73W0 RAW000 o.0M 11.27M7 193 44.290 29.750 0AW07 10.24001
1I4 44.1500 29.2500 0.7=1 5.4572 1I4 44.0000 29.7500 0.3177 Cam99
11M 41.5000 29.2500 0.73R9 MAIM23 I"5 -. 7500 29.7500 MM9~ 0.EN
136 44.2300 29.25000 0.75007 11.70M3 190 6.7500 29.500w 0.3724 U3.673
137 44.2500 29.3000 0.715 10.30 1W7 -6.5000 29.3000 0.9w 0.27"00
13 491.000M 29.500M 0.ow4 11.39 1ll -. 5000 29.2900 0.1917 10.61541
139 -93.500 29.500 LIM25 10.46665 19" -. 2500 29.23M0 0.90114 L3295D
140 -I5.000 29.5000 0.0 10.3067 200 -6.2500 29.00000 0.95M0 LIM75
141 -9L3.20 29.5000 0.79M9 11.73D71 201 A6.0000 29.00000 1.133 4.4049
142 -9U00000 29.5000 0L77027 11.1aw 202 6.0000 275000 1.01010 7.43M0
143 -92.7=00 29.3000 0.7497 9.3093 203 -6.00000 3500 0.97430 10.4713
144 -92.5000 29.5000 0.71M9 0.091 204 -6.0000 3.200 0.106 9.07124
143 -q2.290 29.5000 0.W3 4.3145 25 6.0000 3.0000 0.342 9.030w
140 -92.500 29.500 0.47194 0.1922 206 6.0000 27.75000 0.7= 13.7975
147 -92.00000 29.2500 0.6"01 7.909 207 -6.00000 7.5000 0.76M0 17.14971
146 -91.7300 29.25M0 0.M617 7.6w 2w1 -31.500 7.5000 0.399 7.91438
149 -91.50000 29.2500 0.02=0 4.60M94 209 -1.7500 27.2500 0.7M 11.I1214
150 -91.5000 29.00000 0MM5 9.41214 210 -31.75000 27.00000 0.7300 15L81047
151 -91.5000 29.0000 0.3" 9.41204 211 -G31.000 2.00000 0.34474 10.2314
152 -91.2500 29.0000 0.57107 5.369M 21 31.000 2037000 0.31411 14.2ft1
19 -91.0000 29.0000 0.9215 4.5257 213 -C31.500 26.50000 0.0150 13.47209
154 -W.7500 29.0000 0.5005 LPM24 214 -IL31.50 26.500 0.9572 7.0644
135 -W.50000 29.0000 0.43147 9.462 215 -31.25000 20.2500 0.9003 1L73744
136 -4.23M0 29.00000 0L46612 11.7w2 210 -02.000 26.290 1.04M2 L.200~
157 4".00000 29.0000 0.45073 27.32121 217 -31.0000 26.00000 1.0442 1MUM79
1In -1.7500 29.0000 0.45919 M29783 219 -31.00000 25.7500 1.0729 13.010
159 -01.73M0 37500 0L40W f2.31312 219 41B.7500 25.7500 1.13219 L.50113
100 -93=.00 3.7500 0.44740 102.5M50 220 41.7500 25.000 1.1061 L.70410
101 -31.2500 L3.700 0.4449 W.783015 221 481.5000 25.000 1.21092 14.35675
102 -31.00000 3.7500 0.44625 M0."57 222 41.50000 25.000 1.21M9 14.3373
103 43.7500 3.7500 0.44971 914.52174 203 41.2500 WOO000 1.21354 9.5730
104 -11.7500 29.00M0 0.44317 MUM99 224 461.25000 25.2000 1L0W LP5914
105 -11.500 29.2500 0.4501 56.19043 225 -411.30000 Z25.200 1.1024 5.45910
100 -1.75000 29.5000 0.40412 18.31462 226 461.7500 Z25.200 1.03530 8.01627
107 -31.0000 29.5000 0.47482 9.65717 22 42.00000 25.2500 0.91104 4.sz
106 -31.00000 29.7500 0. 51743 10.42579 29 42.00000 24.5000 0.70517 7.03100
109 -31.00000 10.00000 O.WP1 6.W139 229 42.0000 24.3000 0.9725 33.32436
170 43.7500 10.00000 0.70 IUM 230 -67.0000 19.00000 L0.549 2611.387M
171 -11.50000 30.00000 0.5030M 2572300 231 -00.0000 19.00000 0.490W 4719.34742
172 -01.2=00 10.0000 0.30122 29.2041 Z29 -0M00000 19.00000 0.47006 2732.9937
173 -6.00000 10.0000 0. 4W35 MOM27 233 41.25000 24.5000 0.571 8*.32%
174 47.7500 30.0000 0.4797 27.44272 234 41.00000 24.5000 0.5074 100.94337
175 47.5000 0.0000 0.47194 2007011 215 -00.75000 24.3000 0.5972 266.26M9
176 47.2900 1.0000 0.46976 31.9w20 Z36 00.5000 24.73000 0.03410 Z70.0130
177 47.2900 30.25000 0.47300 .21M 2V7 -00.2300 25.000 0.60019 29.0519
173 -17.0000 10.500 0.47440 9.70W5 3 -60.0000 Z25.200 0.07444 619.7493
179 40.7500 30.29000 0.47743 17.3302 239 -00.00000 25.5000 0.7092 307.72=2
100 -S.30000 30.2500 0.479F 25.16M3 240 40.00000 25.7500 0.7497 433.34042
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241 -6.00000 26.000 0.76913 362..03 301 -74.00m0 39.50000 .1.1107 IL..74247
242 -40.00000 2M.15000 0.1"34 300.79136 302 -74.00000 9. 75000= 1.22703 10.30741
243 40.0000 21.50000 0.61020 169.129 303 -74.0000 40.00000 1.31312 LOW605
244 40.00000 2L.75000 O.9106 162.inU 304 -73.75000 40.1NO 1.3337 32.01
245 -00.00000 27.00000 0.94041 93.1591 305 -73.75000 4.50000 1.48M 10.4=01
246 -0.00000 27.25000 0L9%44 120.93132 306 -73.5000 40.50000 1.34= .1M09
247 -40.00M0 27.0000 0.9210 131.16W09 307 -73.25000 40.50000 1.27676 20.4039
246 40.00000 27.73000 1.00440 132.3442 3w -73.00000 40.50000 !.2= 7 3.L61462
249 -40.1000 23.00000 1.0=74 32.5701 309 -72.15000 40.50000 1.17291 40.044L 4
230 40.2M00 2.2M00 .0697"M 22.9395 310 -72.50000 40. 15000 1.11"59t IL91
21 "40. 0.000 .0 1.0"227 50.L 145 311 -72.5000 40.17300 1.0V06 36.4300

72 -0.3000 3.7000 1.0m 42A,8t 312 -72.0000M 40.m000 1.0m 57.17499
23 -40.0000 29.000M 1.13341 54.54151 313 -71.7W000 41.000 1.04329 31.66306
254 -40.7m00 29.23000 1.2295m 22.L 4 314 -71.50000 41.00000 1.06160 4.68000
2W 41.00000 29.500=0 1.3t391 I6.37403 315 -71.5000 41.23000 1.0J304 3.5160
256 -41.0000 29.75000 1.31472 14.Wo20 316 -71.00000 41.25000 1.nom 2X1094
257 -81.00000 30.00000 1.40218 22.M907 317 -70.7100 41.2000 0.99754 3.48001
a5 -41.2300 30.5000 1.36 17.31"51 316 -70.5000 41.23M00 0.99$ 17.7z1m
159 41.m000 30.50000 1.617% 15.32001 319 -70.2100 41.15000 0.94049 11.76000
260 -81.5000 30.75000 1.71750 11.27451 320 -70.00000 41.00000 0.76007 24.'17
261 -1.23000 31.00000 1.81572 9.038 321 -69.7J000 41.3000 1.2=02 21.00047
262 -1.00000 31.200 1.610M0 13.3041 322 -69.700 41.50000 1.74725 18.24321
263 -41.00000 31.500m0 1.9134 5.L36I 3w -09.75000 41.3000 2.1605 151.327
264 -0.17=00 31.71000 1.0110 13.611 324 -69.75000 42.00000 2.27178 131.76999
265 -0.50000 32.00M0 1.76M3 12.73749 325 -70.50000 42.00000 2.76019 3L.3. 9
266 -0.23000 32.3000 1.67615 11.61116 326 -70.50000 42.25000 2.67093 49.3•04
207 -0.00000 32.0000 1.57164 6.73457 327 -70.50W0 42.50000 2.60002 U.7M08
260 -79.50000 32.73000 1.37620 7.29214 328 -70.50000 42.75000 2.70181 73.30M2
269 -79.0000 33.00000 1.31319 15.20432 X29 -70.M=000 43.00000 2.73402 S.46145
270 -79.0000 32.25000 1.41349 7.04329 30 -70.5000 43.25000 2.77w 16.80141
271 -78.1000 33.50000 1.47264 13.76M 331 -70.2500 43.50000 2.009" 3.72626
272 -78.50000 33.75000 1.52773 5.414232 332 -4.75000 43.50000 2.747M5 90.W015
273 -78.00000 33.750M0 1.3329 6.O939 333 -69.50000 43.75000 2.179M6 72.31306
274 -77.75000 34.00000 1.32415 13.32062 334 -69.00000 43.75000 2.74354 81.8317
275 -77.50000 34.15000 1.36122 15.35050 30 -60.50000 44.00000 2.74202 76.50475
276 -77.25000 34.25000 1.32136 19.%642 336 -66.00000 44.21000 2.451l7 41.25164
277 -77.000=0 34.25000 1.2791 24.59751 337 -67.50000 44.2500 2.90070 154.54115
278 -76.75000 34.50000 1.24515 11.5157P 338 -66.75000 44.25000 3.1972 162.51951
279 -76.50000 34.50000 1.1225 12.34345 3M9 -66.50000 44.50000 3.44461 119.193M
230 -76.25000 34.7500 1.04330 17.64100 340 -61.25000 44.75000 3.72378 102.93123
231 -76.00000 34.75000 1.0103B 18995 341 -66.43120 45.01330 3.680M 60.73047
282 -75.7M000 3.00000 1.02463 11.77654 342 -66.93190 44.77440 3.47482 49.0q44
283 -75.5000O 32.00000 0.91919 51.61379 343 -67.11970 44.62090 3.2031 38.22764
2B4 -75.2W00 3.23000 0.9=9 13.93216 344 -67.63170 44.46730 2.93N4 32.47216
285 -71.15000 3M.50000 0.9702 19.20730 345 -60.07940 44.33930 2.87539 14.21974
286 -75.2S000 35.15070 1.00114 15.41%1 346 -68.61140 44.21900 2.90275 4.45104
2B7 -75.25000 36.00000 1.0LOM 15.97342 347 -69.11200 43.97240 2.8W14 20.34657
28 -75.500M0 36.250 1.12614 26.9=6 340 -69.56060 43.02730 2.8206 23.4437
239 -75.75000 36.50000 1.18139 16.77814 349 -69.06310 43.66230 2.82063 32.631M
290 -75.71500 36.75000 1.23051 12.56597 320 -70.2%660 43.51160 2.81406 30.67733
291 -75.7500 37.00000 1.29340 12.21153 321 -70.46390 43.31340 2.78M46 13.9346
292 -75.50000 37.25000 1.25147 18.67737 322 -70.68300 43.00620 2.76044 20.9%130
293 -75.50000 37.50000 1.26033 16.6w 303 -70.70380 42.7W220 2.74542 19.22715
294 -75.5000 37.75000 1.17963 17.7928 3m4 -70.74560 42.5210 2.73261 7.93266
295 -75.00000 38.00000 1. 10003 14.44976 30 -70.72470 42.24800 2.72712 18.84433
296 -75.00000 38.2500 1.09014 14.97713 326 -70.56M20 42.03350 2.75216 35.08025
297 -75.00000 38.50000 1.11337 9.93167 357 -69.92150 41.99290 2.35701 101.3n77
299 -75.00000 31M5000 1.18012 16.57511 308 -69.90070 41.74540 2.2292M 32.8022
29 -74.5000 39.00000 1.19029 20.17986 359 -69.99450 41.23=0 I.A67 17.8449
300 -74.2500 39.25000 1.18631 20.46480 360 -70.04670 41.19930 0.71934 11.34936
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261 -P9."410 41.2M 1.3"M0 7.32W4 421 -61.24311 31.26120 I."= 7.~4=
312 -70.2742 41.43M 1.552&1 9.439 422 -41.41050 X.0020 1.&03 7.9155
3A3 -7f.043 41.4MO3 5.041 9.113 421 '41.4418) 30.73210 5.77404 9.81M1
364 -71.01MW 41.4M5 IW16 .0745 4.3 4 -01.414W 30.301"0 1.63M 2.7753
SO -70.7V370 41.31M0 1.3403 4.5193 421 -41.Ox 20.245 1.23" I2.7~6
344 -71.25M7 41.41MW 1.5W 11.93 426 -61.27490 29."34 1.46M4 9.4w
267 -71.3071 41.310M 5.3621 9.131 427 -0.19140 29.742W0 1.39959 3.3012
310 -71.73740 41.27610 1.11014 5.0640 42B 41.057 29.4949 1.31411 12.01=
319 -72.00WO 40.9130 LOOM7 14.23 429 -40.9=3 NMI"39 1.2302 3.457
370 -72.2701 40.011 LOW70 IMM63 430 -0.78M0 3.L9743 1.5169 263LA 0

11 -72.3M01 40.677 1.10M3 MW36 431 -0.om4 3.70140 JM 31.1127 9.50
372 -72.74M0 40.7211 I.1617 51.319 432 -0.4310 3.47540 LOW44 M.1.017
212 -7M05120 40.41W 1.120X JIM 432 40.5=62 ZL210. 1."M 3.
V14 -73.2611 40.442 1.231 U.321 436 -3.440 27."M7 1.01134 441430
315 -7M31130 40.411M0 1.391 7.263 4M -06.32160 27.7=3 I.*=W 11.96174
214 -M72.190 40.35170 IAM2 &JIM 426 -OL2422 27.40130 1.0674 MOW7
217 -72.92 40.1Z0 1.33 Z.44W2 421 40.14M3 27.0 0.9744 2.
3M6 -74.M031 4L.0510 1.2112 9.4W3 4M 40.0"4 27.040M 0.9643 12134
379 -74.05440 31.74M7 1.2= 7.71091 439 -0.02310 24.7311 0.9124 151.11541
200 -74.23170 39.9=2 1.16M7 14.30515 4W0 40.0=20 24.4900 LIM44 204.402b4
311 -74.13M9 3.1405 1.5944 4.0110 441 4.044 24.24410 0.9312 29.17W1
3R -74.3770 34390M 1.21114 6.796 442 40.043M 21.931 0.7927 31.&M0
31 -74.46=2 3.2004 1.377" MOW 443 46.13M4 2.75470 0.76M1 506.6
3M6 -74.72400 3T.0055 1.2491 52.MM 444 40.2405 21.4170 0.72199 40.39
301 -73.579 X71010 1.1"M 13.4 465 -0.2=05 212420 0Lem5 40.43
204 -7507370 30L24110 LOW03 17.2m%9 446 -6.4279 21.02950 0.679"4 51.0751
3V -75.2470 27.97140 1.14372 11.3434 467 -*.AM3 24.96180 L0.417 5LT3.24
20 -73.02110 3B.354 5.1294 6.91=1 446 40.140 24.760M 0.1272 CLEM5
MR9 -73.456w 37.77160 I.2ZM 9.600M 449 -1.07460 24.66260 0.41160 5M.741
310 -7L.65070 27.3072 1.21414 15.2414 40 491.31450 24.619M0 0.9353 Z.000
31 -75.81920 37.25110 5.32497 9.48M2 461 45.6411 21.5030 0.3442 42.73
392 -75.91320 37.05730 1.2751% 10.64 432 41.7730 24614990 0.4106 7.0530
3M -75.6920 24.73W 1.245 9f.0944 43 491.18M3 23.2m2 0.9934 4.7311
34 -75.01970 34.50050 1.1901 53.33 454 -41.17390 24.96740 0.6M 10.0000
395 -75.7044 36.24M5 1.1IM 21.911 4M 41.49110 24.VM7 0.72053 9.MW4
916 -75.5M90 3.934 LO0W1 2.4272 454 -01.67M4 24.74790 0.7=3 463149

M7 -75.3014 W M79 LOW05 56.O40 457 -M.21020 25.42900 5.54W 9.60001
39N -75.43340 35.5=2 0.9477 1LO 4M 4.30410 25.b442 1.2479 MM730
399 -75.45420 35.25M1 0.15664 12.MM 4W -41.4370 23.76M2 1.21473 7.4913
400 -75.4M20 3.5494 1.01139 1L0.192 460 4M.3410 25.946W 1.20M7 L4.400
M0 -75.0110 33.0610I 5.043 LOW41 461 45.04 25.89M0 1.11403 7.35192

402 -74. 12510 34.9w05 1.02043 52.MM7 442 -41.83610 26.0460 1.0521 7.736
403 -76.32000 34.35110 5.O2 14.33101 463 401.0M 26.2950 1.07344 7.0006
404 -74i.wM4 34.68W0 1.15501 4.0000 414 -R.01340 4.40W 1.0327 4.36159
405 -74.77490 34.49" 1.200 5.25151 411 -M2.0580 24.53520 1.034 4.35721
404 -77.00340O 34.46160 5.26171 4.31018 414 -C.20110 24.71040 1.00653 4.00600
40 -77.2=00 34.51420 1.37111 IM1 467 -C2.35760 26.82M 0.1979 6.1M7
406 -77.5M3 34.37760 1.307 &.5748 46 -W2.435350 27.01750 0.EM9 9.5105
409 -77.01950 34.0950 1.3617 4.46414 449 42.54420 27.14500 0.M1 7.73172
410 -78.0120 33.845 5.3443 4.34M 470 -RA.M0 27.21M0 0.8e9 6.31408
455 -7LMMI 33.83140 1.34m0 4.15430 471 -62."1540 77.49540 0.wM4 7.24405
412 -73.95530 32.057 1.542 3.0773 472 -2.74360 Z7.67450 0.84i230 5.23M0
413 -79.14400 33.25M9 1.47244 4.MW4 473 -62.7920 27.78M0 0.81239 7.0I129
414 -79.22M0 33.510430 1.4O1 5.93 474 42.592 2LD3.070 0.e49 4.82M6
415 -79.4350 32.M= 1.43M7 4.4250 475 -GLOM 20. 91 0.93146 5.72M51
414 40.08M4 32.3402 1.421 4.DM9 47 -62.7510 2.40150 1.05428 4.70247
417 40.4070 M3.3530 1.79401 3.0774 477 -62.74360 23.7491 1.14135 4.214M
418 40.117" 317420 1.91974 7.= 473 -62.670 29.070 5.5340M 4.0000
419 40.39930 31.W40 1.9w3 7.401M 479 42.0613 29.1507 1.044W 4.423
420 -W. 1497 31.51710 5.99739 CAM 480 -0.20M1 29.27010 1.00103 4657466
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411 -.GMS 29.30110 0.9764 4.3M 541 -... l600 29.MOM40 0.101 7.630
41 M4L4210 29.21910 0.0WM 5.L3546 5t -4.46M0 29.46M0 0.77M4 L.O9W3
M -U350 29.65 00M 4.01M 53 '-4.6W2)0 29.31110 0.7362M L9=

41 -L.U60 29.836M 00.6041 4.000M0 54 -"4.77910 29.26930 0.7Z3 4.364a
4- -A74J 29.99140 00.9513 4.17113 50 -"4."M390 29.1310 0. 7' 5.9.351
4a 640.25400 29.9=420 0.92163 4.0000 546 -91.41166 29.0M50 0.46%70 6.22300
4 -4.5140 29.96130 0.77537 4.90797 547 -"4.20400 3.9'*30 0.42196 8.32424
41 -04.9540 29.69120 0.6"404 9.1700 549 9L U.M 2.6120 0.6240 7.4MUM
4P9 44.7060 29.63130 0.L6 7.716M 6 5M 9 "-5.3M0 2.77440 0.3= 7.0*
490 6.01350 29.57170 0L41047 10.2134 30 "4L69710 30.6600 0.2L449 9.
"4I1 AL.27630 29.631M0 0.43007 10.0*0 1l "q-L M 3.6030 0.2211 6.19921
492 -405' 0 29.45710 0.4311 M0U0 M -. •170 23.540 0.5839 5.L6
413 -"43270 29.7M90 0.44577 13.3019 M -4SLU0 2L43310 0.A3M0 7.M94*
494 A6.LU40 29.M2160 0.47090 L.AW&74 an -"4.q31 3.3920 0.31M0 1.4372
495 -. 7220 30.0490 04727 1&.731M7 M -4.510M0 21L240 O.393 9.8447
494 -O.91 30.16100 0.411170 H M0 .16000 0.M4122 4.51313
4W7 -41LOO9 30.22m70 0.41140 11.7203 37 -W.10 23.040W0 0.04NM 7.17376
491 -4.L2610 30.31410 0.0M4•OM 35.6l0 -94..4U0 27."0410 00.504 11.369
44 -4.5720 30.34670 0.46M 7.446M 2 -W"7.0 27.74750 00.401 11.41375
00 -L75750 30.35670 0.47M86 4.0000 510 -97.20130 27.51710 0.59416 1U.65"0

501 -4G.LU00 30.32210 0.47560 5.14741 561 -".2600 27.31060 0.59401 16.54241
502 -47.20 30.29700 0.47410 4.i993 562 W.3%m0 27.24410 0.53w00 14.791M9
503 -7.42510 30.2410 0.47305 4.00000 543 -97.34730 24.99440 0.5420 10.247
304 -4.61290 30.220 0.47381 4.69127 564 47.. 0 24.410410 0.458 2 16.1130
05 -47.81110 30.177M 0.46915 7.19450 563 -47.31400 26.75770 0.593m 9.34019

506 -... 04100 30.17T30 0.35=07 9.o24 3M6 -W7.20130 26.46760 0.8453 15.369W4
507 -0.27000 30.16610 0.51331 11.14%4 57 -7.14910 2L.2450 0.05a 7 10.27441
301 43.0L40 30.1640 0.5)077 11.38741 5* -97.12120 2.9930 0.5=75 17.70M17
309 -1.. M420 30.27990 0.5753 L.46100 49 -97.13=0 25.750• 0.5'737 21.5•74
510 -01.2410 30.2270 0.6064 10.00o00 570 -W.2= 25.4940 0.576M 13.27157
5311 -19.3070 29.77630 0.5 224 9.3M847 571 -.. 28M70 21.3649 0.57910 9.6"I
5312 -9.21930 29.40110 0.46791 9.37133 572 -W.37060 25.24750 0.3902 13.562
513 49.31*60 29.59730 0.53064 9.OoOM 573 -7.44120 25.11100 0.5M205 12.54217
514 3."91990 29.24750 0.446N9 21.13547 574 -7.514*0 24.91470 0.58249 11.M30
515 -66.97940 29.0760 0.44140 68.54721 575 47.5"430 24.74410 0.38176 17.62191
516 --9.07320 2.99150 0.44131 49.41A 3 576 -7.62390 24.4440 0.59150 14.53671
517 -9.17760 28.9230 0.44271 81.31105 577 -ff7.6"0 24.25770 0.58185 10.00000
519 -69.32340 2.91470 0.44260 49.646~4 578 "W.60110 23. "320 0.33870 10.00000
519 -9.48010 2.4B910 0.44754 30.03,29 59 -17.7=20 23.75430 0.38101 10.00W0
54 49.5640 29.076M0 0.43M4 20.0576A MD0 -7.71240 M3.5040 0.50150 10.00000
511 49.73130 29.23040 0.46266 9.3403 1 "47.720 23.25090 0.5CU70 10.00000
522 -90.00160 29.21340 0.44407 4.9"M4 02 -47.700 22.9490 0.5m1 30.00000
M3 -90.24150 29.0680) 0.47008 9.19442 3 -W.77500 22.75M00 0.3943 10.00000
524 -P0.5340 29.21340 0.50092 L.96W70 3" "7.7840 22.40 0.56980 10.00000
3M -90.76310 29.09540 0.51362 S.J46 4 -7.75410 72.24960 0.50947 10.00000
26 -91.01330 29.14990 0.3416 4.63044 34 -97.63940 21.99360 0.59478 9.8640
517 -91.19090 29.16M9 0.341M 5.13724 37 47.51420 21.82300 0.39189 24.13206
32 -91.31600 29.72660 0.62024 4.62138 M0 4".40990 21.M9500 0.357m0 43.45647
W9 -91.370 29.46550 0.64680 6.71694 59 -47.3470 21.50730 0.57891 72.41601
m0 -91.71230 29.42210 0.62417 4.00000 50 47.37540 21.24290 0.5W99 5.64172
531 -41.92100 29.43990 0.6C247 4.000 p93 -W.20470 21.06340 0.56740 13.94729

2 -92.0930 29.47400 0.61794 4.4394 592 -7.13040 20.04170 0.58540 14.5060
53w -92.25400 29.5360 0.68941 4.14046 93 -97. 11780 20.61M20 0.5504 12.97444
53A 92.0510 29.53=0 0.7M20 6.21479 94 4-7.00310 20.3160 0.55311 .090003
53 -92.7690 29.00 0.74.4 7.57567 9 ' -9.94M0 20.40660 0.51395 14.3997
5346 -3.01620 29.67M90 0.90926 6.4920M 596 -9.74230 20.27940 0.53104 62.45900
3 -93. 2420 29.73050 0.11=5 7.12*1 W7 -9462750 20. I300 0.3074 22.146M
3 -'.51640 29.73000 0.C4O29 4.64125 39 -*. 49190 Z00.0• 0.3m006 3.9570
3H9 -9._7530 29.66730 0.943= 6.47=J3 599 -94.4060 19.96U 0 O.57975 164.51245

540 -"94.0020 29.62760 0.81M 5.76917 60 -94.3750 19.72950 0.3043 60.3079
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41 -%13n" 19.31M2 0.=6 W = "I1 -mom877 20. 76200 0. 236 367.10316
to 46.2490 19.3"97 0.312 3W3310 662 -86.124 20.590 0.23M 245.12M

- -96.IO 11.3910 0.397 19.96w M -37.6310 20.40M0 0.2327 ZZ23229
46 -43.9717 19.07M3 L30%9 10.60660 664 -37.111 20.3s O4 .Z2114 306.L77

M -1&93440 It""96 L.O66 6.2 641 47.2645 20.24150 0.23192 20L3.501
606 -MUM6C 11.O16 L0.42 MOMU M66 -W32.1710 20.13910 0.23177 3U.L 31
407 -4L3.366 13.7414 L.57M4 1L2.7 667 -W7.4320 19.7466 0.23221 195.20707
60 491.Mg IL.723 0.5VM IU.157 640 -WJ.= 19. 4920 0.2330 370.71967
6" -91.60160 13.4M 0.37744 13.9216 49 -W.*420" 1.25170 0.23427 942.61307
44o -M.4130 I3UM2 0.5137 12.65114 wg -. 44M~ 1913 0.274 ML27M0
611 44.434 13. O 0.312 23.516 671 -37.494 10.372 0.2=90 649.74M
612 44m.5010 13.2410 0.316 W61170O 672 -. 37.150 13.316 0L2W 415.540
6W -492991 13.220 LW317 13.729 673 -03%X 33.OW6 0.231743 144.4W7
614 -91.941 IL33O MW91 19.24=3 674 -37.629 1L3MO 0.WR4 .3765O
613 -43.74640 13.020 0.334 2034 675 -37.6"0 134070 0.2395 43.M
616 -AM=73 13. 0.51976 3L=314 676 -. 37.392 19.9m4 0.231M1 31843123
617 -91.31M7 11.430 0.343 MOM7 677 -9.74= 13L24490 0.24013 7739593
613 -91.216 13.M04 0.3M8 9.14407 6u3 47.0379 ILE=C 0.494 404.2706
619 -92.234 13.606 0.3209 ii.11mO U9 -4&.14=2 1LMM 0.50164 113971741
6w0 -92.7262 11.144 0.39 6.2010 M -61.33720 18.41010 0.663M 42.0277
621 -MM.64 11.6971 L.40171 LOW34 a31 -41.604 17.75710 0.194w 206.95U
623 -92.3199 13L73120 MM39 L.76M 6M -46&41460 17.64690 0.20604 217L.4363
W2 -92.3370 1L3.7N 0.650 5.74315 613 47.0190 17.75710 0.20044 1207.1

626 -91.9627 1L77340 0L74B MOM6 684 -67.1= 17.01120 0.2169 493M1.211
623 -"1.AM 13.54M 0.80341 10.00660 w4 -.431 17.09610 0,21M4 4717.232
M2 -91.46M0 13.9040 0.79H0 4.t= 6i6 -65.461 17. 15120 0.220M 4720.4391R
627 -91.305M 19.6690 0L3046 7.000
623 -91.0969 19.1M LICM 7.26M6
M2 -90.9166 19.2M OAMO81 5.37327
6An -90.7720 19.43706 0.34 9.08612
631 907340 19.72100 LIM07 6.73M

6An -90.36490 3.01110 0.3729 3.1964
620 40.0M M2=. 0 LOW60 9.3C517
6M0 -W.0.0 20.560 0.119 6.9Cm
636 -ft33W a 2073M4 0.77164 4.16M4
6A7 -90.4919 2LM0 0.75102 4.001Mt
in6 -9040040 20.951 0.71543 4.ZZ4l
6v9 -90.3416 21.10M0 0.6562 7.652W
640 -90.131 21.13010 0.62670 Low0
641 -90.03290 21.2313 0.61006 5.13M0
642 -NAM0 21.3=30 0.39485 7.41674
643 -39.6140 21.35M 0.M 5.77M1
644 -39.463 21.376M0 0.3w6 4.173M
645 -9.22970 21.40190 0.57w0 5.m3w
646 -31.143 21.41900 0.5303 7.3040
"64 41.61010 21.5640 0.592 3.449M3
643 48.73610 21.46160 @.in 9.007V7
649 43.49 21.60670 0.5993 6.075M9
am 4.2366 21.&M37 0.34P Lb=
313 41.06510 21.137 0.3727 6.09477

6am -37.73470 21.3M6 0.394 160262
63 47.5044 21.3990 0.60074 6.43543
65 47.2436 21.693 0.490" 10.0000
635 -7.07670 21.649= 0.42073 10.00000
As6 46.904 24.WIh10 0.31946 10.0000
617 46.7s 21.ZM 0.2W05 3L87175
An6 46.636 22.3940 0.27M7 1L3.3123
6"9 41.341 21.4572 0.31090 10.00000
660 46.74240 21.0094 0.24074 190.532
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Appendix B
Historic Storm Event
Tracks and Simulated
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Appendix C
Storm Event and Maximum
Surge Elevation
Cross-Reference

A•pndix C Storm Event and Maximum Surge Elevation Cross-Reference C1



TOTAL EWME: 134

WIBlT SM 5. 1 STATIOID-WM UK 41
120-3 121-5 122-6 123-12 124-9 125-6 126-9 127-7 121--5 129- 7 130-6 131-5 132-6 133-5 134-6
15-5 136-4 137-5 131-4 139-4 140--3 59"-4 540-4 541-5 542-5 543-5 544-6 545-6 5464-6 547-6
546- 7 549W 7 550- 8 "51-8 552-11 353-11 554-12 W5-13 Z56-11 W57- 5 55- 3

UIOAT STW 72. 1 STATIIMS-MI &W 29
254-3 255-6 256-6 257-6 25-7 259-7 260-9 261-9 262-9 263-13 264-9 265-6 266-4 267-3 416-5
417-7 419-11 419-16 420-20 421-15 422--9 423- 9 424-7 425-7 426- 6 427-6 429-6 429- 4 430'-3

IUlAT STO 76, 1 STATIOS-M1 SUE 90
154- 9 135-13 136-16 157-14 15-11 15- 6 160-5 161- 4 162- 3 14- 4 165- 6 166-11 167-20 16-"32 169-41
170-30 171-22 172-17 173-14 174-11 175--8 176- 7 177-12 179- 9 179- 9 180- 9 101-9 182- 6 183- 7 194- 9
195-6 16-7 167-5 18F7 189-7 272-6 275-4 276-3 271-4 222-3 397-3 400-5 401-5 404-6 4*5-10
404-10 407- 409-6 410-5 411-10 412-5 4614 487-12 49-9 490-9 491-8 492-7 493-7 494-8 95- 9
494-10 497-9 499-10 4M-11 500-11 501-11 502-15 503-16 04-18 W O 5-19 504-21 507-24 50929 50-51 51050
511-45 512-22 513-43 514-8 515-6 516- 5 517- 5 519- 7 519- 7 520-13 521-19 52-25 $23-16 524-10 32- 6

IWM T SF 94, I STATIOG-1Z1 SIM 40
193-3 194-4 195-4 194-3 197-3 19"4 199-7 200-5 201-7 202-6 203-5 204-5 205-4 206-4 207-3
20-4 209-3 416"4 417-3 411"4 419- 3 469--3 470-4 471- 4 472-5 473-5 474- 5 475-5 476-6 477-9
479-11 479-7 480-8 491-4 462-3 483-3 404-4 415-54 4 4 487-3

HUNIT STW 103. # STATI -M1N SURE 11
2W 4 24-5 265- 6 266-5 267- 4 415- 3 416- 6 417-10 419-11 419--6 420- 4

MAT STO 112, 1 STATIONS-M. SANE 109
23D 5 231-4 232-3 237-3 231-4 239-4 240-4 241-4 242-4 243-4 244-5 2435- 246-5 247-6 248-6
249- 250-8 251-7 252-6 253-5 254-4 235-7 256-6 257-5 258-5 259-4 260-4 261-4 262-3 263-4
264--4 265-3 267-3 260-3 292-4 283-5 285-4 289-6 289-10 290-10 291-9 292-6 293-5 294-4 295-3
29- 3 297- 4 290- 3 385- 3 366- 4 37- 4 398- 4 399- 6 390- 6 391- 9 392-10 393-13 .94-12 395- 8 396- 5
397-5 398-7 399-7 400-7 401-3 413-4 414-3 415-4 41-3 417-3 41J-3 419-4 420-4 421-4 422-5
423-5 424-5 425-6 426-6 427-7 428-7 429-7 430-6 (31-7 432-7 433-9 434-10 435-9 436-7 437-6
439-5 439--5 440-4 441-4 442-4 443-4 444-4 445-4 44-4 447-3 679-7 679-6 690-7 681-7 682-6
683- 5 64- 3 685- 4 686- 5

HtNIAT STORM i17, I STATIONS-II XS E 59
129- 4 129- 4 130- 6 131- 7 132-!0 133-11 134-19 135-18 136-16 137-24 138-21 139-18 140-14 141-11 142- 9
143-'9 144-9 143-9 146-7 147- 6 148-6 149- 5 1W'-5 151-5 152-4 153-5 154-4 1M-3 2219-3 449-3
450-4 451-3 513-4 524-4 525-5 526-5 527-5 528-4 529-5 530-6 531-7 532-8 533-9 534- 9 55-9
536-11 537-15 539-19 539-23 5 10-23 541-26 542-n 543-23 544-19 545-15 546-11 547-8 54 6 549- 4

MIQRAT STOR 127, # S7T1136A-MX SIJISE 110
154- 3 135- 3 156- 5 157- 6 158- 7 159- 5 160- 4 166- 6 1 S7-11 168-18 169-26 170-18 171-12 172- 9 173- 7

174-6 175-5 176- 4 177- 7 17,- 5 179-5 190- 5 181-5 20 5 210-5 211-8 212- 7 213-6 214-9 215- 7
216-10 217- 7 218-S 219- 7 220- 5 22-6 222- 6 223--8 224-6 225-5 226- 3 240-3 241-3 242-4 243- 4

244-4 243--3 249-3 230-3 2W 3 2k-4 427-5 29-1 ' 429-S 430--3 431-3 432-4 433-5 434-6 435-6
436-5 437-5 439"-4 439-4 440-4 441-4 442-4 443-3 453-6 457-98 45-8 459-8 460-9 461-9 462-9
463-12 464-14 465-14 466-14 467-11 469-9 469-8 470- 5 497-6 49-6 499-6 500-6 501-6 502-8 503-8
504- 9 505-10 504-11 507-13 500-17 509-40 510-46 511-29 512-13 513-28 514- 4 515- 3 516- 3 517- 3 519-5
519-5 520-8 521-7 522-9 523-4

HU T STO 141, # STATIO15-rMZ SRM 30

169-S 190-3 191-4 192-7 193-6 194-6 2085 209-4 210-3 211-5 212-3 214-3 425-3 464--4 465--5
46ty-6 467-5 469-5 469-5 470-6 471-6 472-1 473-4 495-8 416-8 487-9 48W-7 49--7 4907 491-5

IMT STOW 183, S STATIUS-Pm1 SM 52
126-4 127-4 121-4 129- 5 10-" 5 131-5 132-9 133-90 134-15 135-1 M6r 9 137-12 138-10 139- 8 140-7
141-6 142-6 143-6 144-5 143 5 146-4 147-4 149"-4 149-3 526-3 327-3 529-4 530-4 531-5 532-5

C2 .Appendc x C Storm Event and Maximum Surge Elevation Cross-Relrenoe



33- 6 534- 5 535- 6 536- 7 W7- 8 M38- 9 339-1O 540-I 541-13 542-14 543-15 544-16 54-14 546-10 547- 7
548-6 549-5 550-4 351-4 552-4 553-3 554-3

H4J T STORM 187. 1 STAIOTIS SIMI 16
156-4 157-5 158-3 168-4 169-5 170-3 509-5 510-U 511-6 512-4 513-6 523-4 521-7 522-9 523-4
524- 3

14L*T STO 189, 1 STATINS-fM SU E 26
229-5 233-7 234-7 235-6 236-7 237-7 238-6 239-6 240-5 241-4 242-3 441-3 442-4 443-6 444-9
445-7 446-9 447-8 441-8 449-8 4W0- 431-6 452-9 454-10 455-10 456-11

HIJRAT SYM 194, 1 STATI[W-IAX SUE 171
199- 7 200- 7 201-14 202-13 203-11 204-10 205- 9 206- 7 207- 5 26-1i 209- 8 210- 9 211-16 212-15 213-13
214-23 215-20 216-33 217-27 218-24 219-37 220-29 221-37 222-37 223-43 224-25 225-20 226-15 227-16 229-11
229-10 233-6 234-5 235-4 236-4 237-4 230-3 239-3 240-3 241-3 249-4 250-4 251-3 252-3 253-4
254- 8 255-15 256-14 257-14 258-22 259-24 260-28 261-37 262-20 26313 264-33 265-29 2W6-27 267-31 268-23
269-I8 270-30 271-21 272-33 273-22 274-24 275-26 276-20 277-16 278-17 279-13 280-16 201-10 292- 9 233- 5
2W4-5 215-7 2W6-7 297-6 2W8-7 209-7 290-6 291-5 391-4 392-5 393-7 394-7 395-8 396-9 397-10
39W-10 399- 9 400-11 401-15 402-17 403-19 404-24 405-27 406-32 407-33 40-34 409-31 410-29 411-41 412-43
413-42 414-37 415-40 416-41 417-41 418-45 419-49 420-54 421-47 422-51 423-43 424-34 425-29 426-24 427-21
420-18 429-15 430-8 431-6 432-6 433-7 434-8 435-7 436-5 437-4 442-3 443-4 444-4 445-4 446-5
447- 5 448- 6 449- 8 450-10 451-11 452- 9 4=-25 454-17 453-18 456-12 457-40 45-50 459-52 4W0-I 461-37
462-40 463-43 464-40 465-36 466-34 467-22 468-18 469-13 470-13 471-14 472-13 473-10 474-14 475-17 476-23
477-28 479-24 479-12 480-8 481- 6 482- 6

14 T STORIi 196, STATIPG3- WS K 18
264- 4 265- 6 266-11 267-13 268- 9 269- S 270- 7 271-5 272- 4 411- 5 412- 7 413-10 414- 9 415-12 416-16
417-18 419-13 419- 4

IWT STORM 211, 0 STATIONS-MSX SM 56
127- 4 129- 6 129- 9 130-12 131-13 132-24 133-24 134-42 135-36 136-31 137-42 13B-35 139-30 140-25 141-21
142-17 143-1l 144-14 145-13 146- 9 147- 8 148- 7 149--5 150- 5 151- 5 152- 4 133- 4 154- 4 524- 4 525- 4
526- 5 527- 5 528- 5 529- 5 530- 8 531-10 532'-It M3-14 534-14 535-17 536-21 537-26 538-32 539-36 540-40
541-45 542-47 543-47 544-44 545-37 546-29 547-19 548-13 549- 9 S30- 6 551- 4

HiMDT STORM 214, # STATIONS-M"X RM 49
155- 3 156-14 157-18 158-16 159-11 160-10 161- 8 162- 6 163- 4 164- 5 165- 7 166-11 167-18 168-29 169-3e
170-25 171-17 172-14 !,3-11 174-10 175- 8 176- 7 177-10 17E- 8 179- 7 500- 9 501- 9 502-11 503-11 504-13
505-13 506-15 507-17 50W-21 509-51 510-76 511-48 512-27 513-48 514-12 515- 9 516- 9 517- 9 51-11 519-12

520-18 521-24 522-229 523-12

HUIRAT STORM 215, # STATIONS-..X SURM 24
166-3 167- 3 168-5 169-5 170'-9 171-9 172-"7 173-6 174-5 175-3 177-4 501-3 502-4 503-5 504-6
505- 7 506- 9 507-10 508-11 509- 8 510- 4 511- 5 512-4 513-5

HIRWAT STOIR 217, 1 STATIONS-MX SURKE 19
268- 6 269-10 270-16 271-12 272-11 273- 5 274- 5 275- 4 276- 3 406- 4 407- 5 409-5 409- 6 410- 7 411-14
412-19 413-26 414-21 415- 6

tURMT STORM 218, 1 STATIZOW-lM S E 43
110- 4 111-10 1&2-15 113-14 114-20 115-22 2 11-" 117-!: 118-14 119-16 120-10 121-12 122- 9 123-12 124- 9
125- 7 126-10 127- 8 129- 7 129- 9 130- 8 131- ' 547-!t 548-10 549-10 550-10 551-10 552-11 M-11 554-12
M55-12 5-13 557-14 558-16 559-17 36020 561-26 "• t 563-29 364-20 565-22 566-19 367-9

4RMT STOIR 227, 0 STATIONS"MAX SIJRGE 40
174-4 175-6 176- 6 177-13 179-10 179- 6 10-7 191-7 182-4 183-S 184-6 165-4 196-5 197-3 199-4
189-4 190--4 191-4 192-S 193-5 485-9 486-7 487-6 489- 489-4 490-4 491-5 492-5 493-5 494-6
495-6 4%-7 497-7 496-8 499-9 500-10 501-12 502-14 503-8 504-4

MURAT STORM 231, # STATI 9-8-MX SRSE 78

Appendix C Storm Event and Maximum Surge Elevation Cross-Reference C3



162- 3 163- 4 164- 4 165- 4 166- 4 167-5 16- 6 5 170- 6 171- 5 172- 5 173- 6 174- 7 171- 8 176- 8
177-12 179-12 179-12 10-14 181-15 182- 9 193-10 184-12 185- 9 134" 9 137- 6 1E- 8 169- 9 190- 9 191- 9
192-13 193-13 194-13 15-014 196-10 197-12 1W 9 199-10 200- 8 201- 9 470-11 479-10 40-11 4BI-12 482-13
483-1l 464-1t 485-22 461-19 487-16 4W-12 4-11 490-10 491-11 492-10 493-10 494-12 495-14 49-I5 497-15
4•-17 49"-17 S5W 501-13 502-12 503-11 504- 505- 7 50- 5 507- 5 506- 5 509- 4 510- 5 511- 7 512- 8
513- 8 514- 4 515- J

RU r SriM 232. 1 STATINS-IU SW X
130- 3 131- 4 132- 5 133- 6 134- 9 135- 9 136- 9 137-11 131-11 139-12 140-13 141-15 142-17 143-20 144-24
145-29 14-17 147-17 146-16 149-15 150-14 151-14 152-1S 153-17 154-11 1M-12 15- 8 157- 5 1- 3 513-10
520- 3 521- 6 522- 9 323- 9 524-18 525-19 526-21 527-18 520-15 329-19 530-20 531-24 532-32 533-31 534-26
535-22 5316-21 537-20 53-17 539-14 540-12 541-11 542-11 543-10 544- 9 545- 8 546- 6 547- 4

14T ST 241. # STATIONS-I 3M 17
153-4 154-8 135-8 156-6 157-4 169-4 509-5 510-7 511- 4 513-4 521-4 22-7 523-7 524-15 25-10
526-5 527- 3

NI T SIM 249, 3 STATIOIS-4Wt WK 71
202- 3 203-10 204-16 205-20 20.-23 207-24 20W-39 209-34 210-27 211-36 212-27 213-20 214-26 215-19 216r-24
217-18 219-13 219-17 220-10 221-14 222-14 223-16 225- 7 226- 5 227- 5 252- 4 233- 254-13 29-19 256-15
257-11 29-12 2n9-10 260- 8 211- 8 262- 6 263- 6 264--4 419- 5 420- 6 421-8 422-10 423-11 424-12 425-14
42b-16 427-20 423-22 429-19 430- 8 457-16 4W-19 459-20 460-21 461-19 462-22 463-27 464-32 465-34 464-38
467-35 46W-39 469-40 470-43 471-44 472-44 473-30 474-27 475-23 476-19 477- 9

HUMAT STY 271, U STATIS-W1 W(UE 64
194-4 195-6 196-4 197-6 1W-4 199-7 200.-5 201-9 202-6 203-4 204-3 246-4 247-3 249-5 250-5
251- 4 252- 3 253- 5 254-10 25-19 256-16 257-13 256-18 259-16 2W-I5 261-16 262-11 263-13 264- 9 215- 7
266- 6 417- 9 41&-10 419-13 420-1 421-18 422-22 423-23 424-21 425-23 426-22 427-23 423-22 429-10 430-10
431- 7 432- 7 433-9 434- 9 433-8 436- 6 437-4 474-3 475- 5 476-8 477-11 479-13 479- 8 480- 7 401-8
482-9 483-9 484-9 485-7

IR T STOr 276, 3 STATINS-'X WK 134
162-3 163-4 164-3 169-3 170-4 171- 5 172-6 173-7 174-8 175-9 176-8 177-17 178-13 179-10 180-9
181- 8 192- 5 183-4 184- 5 185- 4 18- 5 197-8 199-12 199-14 190-15 191-13 192-17 193-16 194-11 210- 5
211-10 212-14 213-14 214-21 215-18 216-29 217-21 218-16 219-25 220-20 221-25 222-25 223-30 224-23 225-18
226-13 227- 229 - 5 233- 4 234- 4 235- 5 236- 6 237- 8 2'S- 9 239-10 240-10 241-10 242- 9 243-8 244- 7
245-6 246-5 247-5 248-4 249-6 250- 251-4 252-4 253-.3 429-6 430-4 431-S 432-6 433-8 434-10
435-10 436- 8 437- 7 438- 6 439- 7 440- 9 441- 9 442-10 443-13 444-12 445-10 446- 6 447- 5 448- 4 449- 4
452- 5 453-24 454- 5 453- 5 456- 5 457-31 43B-33 459-34 460-34 461-25 462-29 463-32 464-33 465-27 466-23
467-18 468-11 469- 7 485-18 486-20 487-19 488-17 489-17 490-16 491-12 492- 7 493- 4 494- 5 495- S 496- 6
497- 7 49- 9 499-11 500-13 501-15 502-20 503-19 504-17 505-13 506-10 507- 9 5W- 8 509-12 510- 9

HUWMAT STOW 289. 4 STATIOS-OX UFE 68
193- 5 194- 7 195-11 196- 7 197-11 1969- 6 1M-1 200- 7 201-12 202- 203- & 204- S 205- 4 200- 3 245- 4
246--3 249-5 250-4 251-3253.4 234-6255-10 256-8 257-7 259-9 259-8 260-8 261-9262-6 263-7

385- 3 420- 9 421- 9 422-11 423-11 424-10 425-11 426-11 427-11 428-11 429-11 430- 7 431- 5 432- 6 433- 9
434-10 435- 9 436- 7 437- 5 43- 4 466- 4 470- 3 471- 4 472- 4 473- 4 474- 5 475- 7 476-11 477-16 478-19
479-13 490-12 481-13 482-15 483-16 484-17 485-13 486-6

RMT STO 292. 1 STATIONS-OX SU 141
206-3 217-3 218-4 219-S 22*-6 221-S 2m-0 223-10 224-9 225-7 226-5 227-4 22*-3 230-4 233-3
234- 3 235- 4 236- 4 237-5 238-6 239- 6 240- 7 241- 7 242- 8 243-10 244-11 245-11 246.-11 247-9 249- 7
249-11 250- 8 251-6 252- 5 254- 5 255- 256- 7 257- 7 259- 9 259- 8 260-12 261-20 262-16 263-22 264-17
265-15 266-14 267-17 266-10 269- 6 270-12 271-15 272-25 273-13 274-11 275-13 276-10 277- 278 - 7 279- 4
290- 4 291- 3 390-4 391-5 392- 5 393- 4 401- 4 402-4 403- 4 404- 0 405-13 406-17 407-19 409-19 409-15
410-20 411-33 412-24 413-17 414-17 415-19 416- 417-25 418-27 419--2 420-34 421-21 422-30 423-19 424-12
425-11 426-11 427-10 420-11 429- 8 430- 4 431-8 432-9 433-14 434-19 435-21 436-16 437-14 433-11 439-11
440-9 441-1 442-7 443-6 444-6 445-5 446-5 447-4 446-4 449-3 450-3 432-3 453-9 45'-3 456-4
457-11 4W-10 459-8 460-5 461-4 462-4 463-4 465-3 466-3 470-3 471-4 472-4 474-4 475-5 476--7
477-6 478-5 678-8 679-3 680-3 681-7

C4 Appendx C Storm Event and Maximum Surge Elevation Cross-Reference



MMT STON5 295, 1 STATC146-MI SURE 36
123- 6 124-6 125-5 126-10 127- 7 121- 6 129-8 130-4 131- 5 132-6 133- 5 134-6 135- 4 136-4 137- 4
130-4 139-3 533-3 539-4 540-4 541-S 542-5 543-5 544-6 545-6 546-7 547-7 54W-7 54W-8 9 -9

51-10 332-12 Z3-12 554-10 - 6 4 S- 4

UN T STWM 296- 8 STATIOIS-4Z SURGE 156
184- 3 1W5- 3 196. 7 197- 6 1W3-1l 169-19 1W0-23 191-23 192-35 193-31 194-23 195-25 196-19 197-13 196- 9

199- 3 206- 9 207- 9 206- 9 20-11 210-10 211-10 212-11 213-11 214-14 215-16 216-21 217-19 210-18 219-28
220-19 221-21 222-21 223-23 224-15 223-14 26-13 227-15 221- 9 233- 5 234- 5 235- 5 236- 7 237- 9 23B- 7
239-7 240-6 241-5 242-5 243-5 244-4 245-4 246-3 249-4 2W"4 265-4 266-5 267-9 269-5 269-3

270-5 271-7 272-9 273-4 274-3 275-4 276-3 304-3 305-6 306"-4 373-5 374-6 375--8 376" a377-4
310-3 382-3 393-4 314-4 385-3 319-4 30-4 391-3 404-3 40-5 406-7 407-6 409-6 409-4 410-6
411-14 412-12 413-8 414- 8 415-10 416-12 417-10 418- 9 419- 6 420- 5 432- 4 43- 6 434-6 435- 6 436- 5
437-4 433-4 439-4 440-5 441-5 442-6 443-8 444-11 445-11 446-10 447-I 446-6.449-5 4W0-3 452-8
453-17 454-10 435- 9 436-11 457-19 456-21 439--33 40-39 461-25 462-23 463-21 464-20 465-13 466- 9 467-10
469-10 469-13 470-11 471- 7 472-10 473- 8 451- 5 482-11 43-15 44-25 45- 406-46 487-45 4W33 W-30
490-21 491-13 492- 9 493- 9 494- 6 495- 4

JMT STM 299. 1 STATIOI--NM NO 125
l8 3 107- 4 18- 4 199- 4 203-6 204-12 205-16 20t-19 207-22 206-33 209-30 210-24 211-30 212-23 213-19
214-22 215-17 216-20 217-16 21--13 219-15 220-I 221-12 222-12 223-13 225- 6 226- 8 227- 8 229- 3 233- 4
234- 4 2- 3 236- 3 234-8 2M-12 2Z6-13 237-12 239-16 239-13 2W0-12 261-12 262-9 263-10 264-8 265- 7
266-6 267-6 268-5 269-6 270-8 271-6 272-9 273-6 274-7 275-6 276-5 277-4 279-4 279-4 200-3
211-4 401-4 402-S 403-S 404-5 405-4 406-9 407-6 40-6 409-9 410-6 411-6 412-98 413-9 414-7

415- 6 416- 6 417- 7 418- 7 419- 9 420-11 421-12 422-13 423-16 424-16 425-19 426-19 427-19 420-15 429- 9
447- 4 440- 4 449- 4 450- 4 451- 4 432- 3 457-12 450"1- 4P9-17 460-19 461-16 462-18 463-21 464-26 465-27

466-30 467-29 468-32 469-34 470-3B 471-37 472-36 473-25 474-23 475-17 476-13 490- 4 491- 4 492- 4 493- 3

682- 5 683- 6 694- 4 685- 4 686-5

HII•AT STONM 310, # STATIONS-MI SURGE 52
129- 4 129- 5 130- 9 131-13 132-19 133-27 134-47 135-48 136-45 137-62 138-53 139-46 140-39 141-32 142-28
143-24 144-22 145-22 146-16 147-15 146-13 149-10 150- 9 151- 9 132- 9 153-10 154-10 525-11 526-12 527-11
52- 9 329-1. 530-14 531-17 532-20 333-24 534-23 M.-26 536-32 537-39 53R-47 539-54 540-60 541-67 542-66
543-60 544-48 545-33 546-19 547-12 546- 7 549- 5

HiRI4T STWM 324, * STATIONS-MGI SE 133
106-3 107-4 109-5 109-8 110-10 111-12 112-10 113- 8 114-10 115- 9 116-7 117-6 1!9- 6 119- 6 120-5
121- 6 I1-5 123-5 124- 5 125-4 126- 5 127-5 128-5 129- 6 130-6 131- 5 132-6 133-6 134- 8 135- 6
136- 6 137-6 138-5 139- 5 140-5 141- 3 153-4 154-5 155-5 156-5 157- 4 166- 3 167-5 168- 6 169- 6
170- 5 171-4 172- 3 173- 3 174-3 177- 3 209-3 210-3 211-6 212-4 213-4 214- 5 215-4 216- 5 217- 3
255-3 258-3 425-4 426-4 427- 4 429-44 -3 434-4 435-6 436-5 460-3 461-3 462-4 463-6 464-7
465-8 466- 9 467-7 466-6 469-6 470-4 502-3 503-4 504-4 505-4 506-4 507-4 508-4 509-5 510-."
511-8 512-8 513-10 514-4 522-S5 523-5 524-5 525-5 531-3 539-5 540-5 541-6 542-7 543-7 544-9

545-7 546-6 547-6 548-6 549-6 350-6 551-6 352-5 553--5 554-5 555-5 %6-5 57-6 558-6 59-6

560- 7 561- 7 562- 9 563-10 564-12 565-11 U66-14 567-16 568-12 569--9 570- 6 571- 5 572- 3

WMT STY 327, 1 STATIONS-MI SUiRE 51
293- 3 284- 5 205- 9 286-11 297-12 296-18 289-23 290-23 291-24 292-16 293-17 294-11 295- 7 296- 8 297- 9
299-9 299-3 300-4 301-4 302-4 303-4 304-4 305-5 306-4 374-4 375- 3 376- 377-5 379-5 379-5

300- 6 301- 5 382- 7 383- 6 384- 7 385-10 386- 9 397-12 399-20 399-18 390-21 391-29 392-30 393-30 394-25
395-23 396-21 397-15 399-13 399- 7 400- 3

UIAT STORM 331. I STATIONS-MI UGE 111
191-3 193- 5 194-10 195-20 196-IS 197-26 196-19 199-31 200-22 201-32 202-21 203-18 204-15 205-13 206-10
207- 8 209-15 209-10 210-8 211-13 212-10 213- 8 214-12 215- 9 216-12 217- 9 218- 8 219-10 220--9 22M-10

222-10 223-12 224-9 225-8 226-6 227-5 241-3 242-4 243-6 244-8 245--8 246-7 247-6 246-5 249-9
250- 7 251- 5 252-4 253- 5 254- 9 255-15 256-10 257-9 238-11 259-10 260- 4 261-5 262- 4 263--5 420-98

421- 6 422- 8 423- 7 424-13 425-13 426-13 427-13 426-17 429-16 430-10 431- 8 432-10 433-14 434-17 435-17

436-14 437-10 438- 9 439- 9 440- 5 441- 4 453- 8 457-11 458-13 439-13 460-13 461-11 462-12 463-15 464-16
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465-16 446-19 467-15 469-15 469-13 470-15 471-1- 47M-9 473-15 474-19 475-•7 476-25 477-30 478-44 479-36
460-36 41-35 482-35 483-33 484-27 403-11

tMOT STW 332, 6 STATIOS-W M S 127
279- 9 20-16 21-13 2m2-12 33-6 2414- 6 295-10 2%6-10 327-11 269-19 209-20 290-18 291-15 292-11 293-10
294-9 295-6 296-8 297-11 290-10 29- 7 300-7 301-7 302-8 303-8 304-6 305-6 306-5 307-5 3M-5
309-5 310- 5 311-5 312- 5 313- 6 314- 5 315-5 316-5 317- 5 318-6 319- 6 320-9 321- 9 322- 6 323- 6
324-5 325-6 &32-5 327-5 329-5 329-5 330-5 331-5 332-5 33-4 334-4 335-4 336-4 337-4 33B-4

339-4 340-4 341-4 342-4 343-4 344-4 345-4 346-5 347-4 346-4 349-4 300-5 351-5 352-5 353-5
324-53 35-S 356-46 357-S 39-46 35P-7 360-U0 361-8 362-6 363-6 364--5 365-3 366-5 367-6 366-5
369-5 370-5 371-3 372-S 373-5 374-5 375--6 376-6 377-7 3W6-8 379'-9 300-8 31-9 392-9 313-8
391-S 385-10 316- 9 387- 9 3W-I 3199-10 *0-11 391-15 392-16 393-21 394-21 393-21 396-19 397-17 39"-14

399-12 400-16 401-19 402-19 403-19 404-10 409- 3

HIlT STW 353, 1 STATIWS-WI SLI 220
192-4 193-11 194-20 195-38 194-33 lW7-U 31-43 1"-71 200-44 201-43 202-27 203-29 204-32 205-35 206'-3
207-32 209-38 209-36 210-33 211-45 212-40 213-35 214-45 215-42 216-52 217-45 219-39 219-52 220-39 221-41
2"41 223-37 224-25 225-26 226-30 227-37 2Z-21 m9- 4 2m- 9 234-11 235-13 Z36-16 237-16 239-12 239-11
240-10 241-9 242-0 243-8 244-7 245-& 246-6 247-5 246-5 249-7 250-7 251-6 252-4 2"-4 254-6
21- 7 256- U 257- 8 2*-12 219-14 260-18 261-24 262-19 262-25 264-21 245-19 264-16 267-22 26'-14 269- 9
270-15 271-16 272-24 273-11 274-11 275-13 274-10 277- 9 279-11 279- b 290--6 291- 4 282- 4 200- 6 289-16
290-25 291-32 292-29 293-29 294-20 295-13 296-12 297-13 299-11 299- & 30O- 5 301- 4 302- 5 303- 5 304- 3
305-4 306-4 307-3 306-3 370-3 371-3 372-3 373-4 374-4 375-4 376-4 377-4 378-5 379-5 390-5
31- 6 382- 6 33- 6 384- 8 385-12 396-13 3W7-17 391-13 399-25 390-31 391-41 392-39 393-31 394-18 395- 7
400- 6 401- 7 402- 6 403- 9 404-13 405-20 406-23 407-20 409-19 409-14 410-17 411-35 412-28 413-22 414-21
415-26 416-32 417-32 418-35 419-33 420-39 421-31 422-35 423-26 424-19 425-15 426-13 427-10 429"- 6 429- 9
430.- 6 431- 5 432-8 433-11 434-12 435-11 436- 9 437-8 43O- 7 439- 7 440- 8 441- 9 442-10 443-13 444-18
445-18 446-22 447-17 446-15 449-12 450- 8 451- 5 452-16 453-29 454-21 4W-21 456-26 457-33. 450-50 459-W0
460-67 461-52 462-53 463-56 464-59 465-33 466-54 467-51 466- 469-45 470-42 471-34 472-50 473-45 474-35
475-28 476- 9 479-43 479-72 480-79 481-78 482-77 463-71 4W4-M 485-15

HinT STM) 357, 1 STATIOM-MI SM 135
166- 3 169-3 170-3 177- 4 179F-3 179- 4 10- 4 101- 4 182- 4 103-4 14.-5 13 - 4 186- 5 317-5 18- 6
19-6 190- 6 191- 6 12- 6 193- 6 194- 6 195-5 19'-4 197-S 19-5 199- 5 200-S 201- 5 202- 4 203- 4
204-3 205--4 206-6 207-5 20-7 209-'6 210-4 211-6 212-4 214-4 220-8 221-8 222-8 223-12 224-16
22•-14 226-12 227-9 22"-• O 236-3 37- 4 239-4 2391-S 240-6 241-6 242-6 243-6 244-6 243--5 246-4

247- 4 248- 3 249-5 250- 4 251- 3 274- 3 409- 3 431-4 432-5 433-6 434- 7 435- 7 436- 7 437-6 438- 5
439- 6 440- 6 441-6 442- 6 443- 6 444- 5 445- 4 446- 3 447- 3 432-9 453-16 454- 5 455- 8 456-11 457-15
439-6 466-6 467-6 468-6 469-7 470-7 471-7 472-8 473- 7 474-4 475-3 478-5 479- -548-5 481-5
482-3 483-5 484-5 485-7 46-7 487-7 46-7 49-7 490-7 491-6 492-5 493-5 494-5 495-5 496-5
497-4 490-4 499-4 00"-4 501-4 502-4 503-4 504-4 505-3 06-33 5-3 509-3 511-4 512-3 513-4

hUM T STOW 362, # STATIONS-MI WNK 77
179- 4 380- 6 181- 8 182- 4 183- 6 14- 8 185- 5 196- 6 197- 6 199- 9 189-12 190-12 191-11 192-14 193-12
194-11 195-1! 196-8 197- 7 198- 5 211- 3 212-4 213-4 214- 7 215-6 216- 9 217- 7 218- 6 219-10 220- 6
221-7 222-7 223-6 724-4 225-3 226-4 227- 3 443-3 444-4 445-4 446-4 453-4 456-3 457-6 4X0-9
439-.13 460-14 461- 9 462- 9 463-10 464-11 46- 466- 6 467- 5 468- 3 469.- 3 481- 4 482- 6 483-8 484-11
485-14 466-16 487-16 488-14 489-15 490-14 491-11 492- 7 493- 7 494- 8 495- 9 4%-10 497- 9 499-10 499- 8

W06-4 501-3

NUROT STM 370. # STATIOGS-ft SURE 110
284- 5 203- 7 26'- 287- 9 298-13 289-14 290-13 291-13 292-11 293-10 294-10 295- 9 296- 9 297-10 290- 9
2"9-6 300-3 301-6 302-6 303--7 304-5 305-5 306'-5 307-5 30'-5 309-6 310-6 311-7 312-7 313-7

314-7 315-8 316-9 317-10 319-11 319-11 320-8 321-8 322-8 323-6 324-S5 325-5 326- 4 327-4 328-4
329-4 330-4 331-4 332-4 333-4 334-3 339- 3 340-4 341-4 342-3 345-3 346-4 347-3 34M-4 349-4

30 4 351- 4 332- 4 353- 4 354- 4 33- 4 356- 5 357-5 331- 7 3W9'10 360-13 361-13 362-13 363-12 364- 9
305-6 366-9 367- 9 360-8 369P-7 370-7 371-7 372--6 373-5 374-5 375-6 376-5 377-6 379-7 379-7
390- 6 391- 7 382-6 3- 3 46 3W4- 7 395- 9 396- 9 397-10 9-38 0 39"-31 390-11 391-12 392-13 393-15 394-15
395-1 394-14 397-11 399-10 399- 5

C6 Appendx C Storm Event and Maximum Surge Elevation Ct46ss-Rebrence



hMOT 91W 306. 0 STATI"S6-9W SUE 110
290-3 201-3 204-3 20-4 206-4 267-4 2W8-5 209-6 290-6 291-6 292-5 293-5 294-5 295-5 296-6
297- 8 29W 7 299- 9 300- 9 301-12 302-17 303-20 304-19 305-18 306-24 307-27 306-29 309-28 310-36 311-20
312-23 313-23 314-20 315-24 316-22 317-21 319-17 319-15 320- 8 321- 5 322- 4 3W3- 4 324- 5 325- 5 326- 6
327-6 32*-7 329-7 330-9 331-7 332- 5 M3-5 347-6 340-6 349-6 350-98 351-9 352-9 353-7 354-9
35 7 356- 5 357- 4 M- 4 339- 6 360-10 361- 9 362-14 363-19 364-31 365-31 366-33 367-30 368-36 369-29
370-34 371-39 372-43 373-43 374-36 375-29 376-19 377-19 378-20 379-16 390-12 361-14 382-12 383-11 384- 8
315-9 386-6 397-53 19-8 399-5 390-5 391-5 392-6 393-6 394-6 395-6 396-6 397-5 3"-9-5 399-4
400-3 401-3 402-4 403-4 404-3

HEAT ST 397. 9 STATI3MW-4r SUE 103
139- 5 139-11 140-16 141-18 142-20 143-22 144-25 145-21 146-14 147-13 146-10 149- 6 150-10 151-10 152-10
153-12 154-13 135-9 15-r7 157-6 158-5 159- 4 160-3 166-4 167-6 16- 7 169- 7 170-6 171- 4 172-4
173-"3 174-3 177-3 203-4 204-5 205-5 206-3 209-3 255-6 256-7 257-7 25B-10 259-8 260-8 261-7
262- 5 263- 419-3 420- 6 421- 7 422- 8 423-10 424-10 425-12 426"12 427-10 428- 6 429- 3 471- 4 472- 4
473-4 474-6 475-7 476-8 477-4 502-3 503-3 504-4 505-3 506-4 507-4 506-5 509-6 510-9 511-10
512- 9 513-11 514- 5 515- 4 516- 3 517- 3 518- 4 519- 4 520- 4 521-5 522- 8 523- 7 524-13 525-14 526-14
527-10 320- 4 530- 3 531-10 532-13 M3-23 534-26 535-26 536-29 537-34 530-26 W9-15 540- 5

HUIT STW 396, I STAT16-IO Z SUE 16
264- 5 5- 9 266-13 267-20 268-17 269-11 270-14 271-10 412-15 413-21 414-18 415-26 416-26 417-21 418-16
419- 6

hEIT STa 405. 1 STATIaNS*AX SUE 43
124- 4 125- 6 126- 7 127-11 129-13 129-19 130-19 131-16 132-26 133-21 134-33 135-25 136-20 137-27 13-f22
139-19 140-16 141-13 142-12 143-10 144-10 145-10 146- 6 532-10 33-11 W34-10 535-12 536-15 537-18 539-21
339-23 540-25 541-29 542-31 543-33 544-36 545-34 546-32 547-27 549-25 549-20 550-15 351-11 5M2- 5 533- 4

HElA•T STOW 432, 1 STATIONS-Ml S.ME 30

270-3 271-4 272-S 273-- 274-8 275-8 276-5 277-4 27-3 300-3 302-3 303-4 376-3 377-3 378-4
379-4 380-5 391-4 392-6 363-4 384- 4 405-5 406-7 407-8 409-10 409-11 410-12 411-5 412- 4 413- 3

hMOT STM 436, # STATIN-MX SUME 137
270-3 271-3 273-4 274-5 275ý4 276-4 277- 3 278-3 279-5 290-7 281-9 292-10 283-8 284-9 26F-13
296-13 287-14 2W9-20 289-20 290-19 "291-17 292-15 293-14 294-13 295-13 296-13 297-16 298-16 29-15 300-16
301-18 302-21 303-23 304-19 305-19 306-21 307-20 300-20 309-19 310-22 311-20 312-16 313-17 314-14 315-18
316-15 317-13 319-11 319- 9 32,0- 5 324- 4 325- 4 326- 6 327- 8 328-10 329-10 330-12 331-12 332- 8 333- 9
334- 7 335- 8 336-11 337- 8 339- 6 339- 9 340-10 341-12 342-11 343-10 344-11 345-15 346-14 347-11 348-1,
349-10 350-12 351-12 352-12 353-12 354-14 355- 8 356- 5 357- 3 359- 5 360- 6 361- 5 362-14 363-18 364-26
365-29 366-29 367-27 369-33 369-22 370-25 371-25 372-24 373-25 374-22 375-21 376-18 377-21 379-23 379-22
330-19 381-21 382-17 383-16 34-15 385-16 386-13 3B7-13 388-17 389-13 390-15 391-16 392-17 393-20 394-20
395-21 396-22 397-19 398-19 399-12 400-11 401-12 402-10 403- 7 404- 5 406- 4 407- 4 408- 4 409- 6 410- 3
412- 3 413- 4

HLIE T STOI 440, 3 STATIlN-"3 SUE 135
201- 5 202- 4 203- 4 204- 6 205- 206- 7 207- 7 208-12 209-11 210-10 211-17 212-15 213-12 214-20 215-16
216-23 217-17 216-13 219-17 220- 9 221-14 222-14 223-16 224- 7 225- 6 226- 3 227- 5 254- 5 255- 8 256- 9
257- 9 28-15 2W9-16 260-18 261-22 262-17 263-22 264-19 265-15 266-12 267-13 268- 7 269- 4 270- 6 271- 6
272-9 273-4 275-4 276-3 292-4 293-5 294"-4 296-3 297-4 299-4 313-3 314-3 315-4 316-4 317-5
318-5 319-6 322-3 3Y?-5 360-5 361-5 362-8 363--7 364-5 365-5 366-S 367-4 368-4 382-3 34-.3

385-5 386-4 397-5 3W -4 399-7 390-6 391-5 392-4 405-5 406-7 407-6 409-6 409-4 410-6 411-14
412-11 413-9 414-10 415-15 416-20 417-21 418-25 419-26 420-30 421-27 422-29 423-26 424-21 425-19 426-16
427-13 429-10 429- 9 430- 4 433- 3 434- 3 453- 8 457-15 459-19 459-21 460-22 461-19 462-22 463-27 464-30
465-29 466-30 467-22 469-19 469-16 470-16 471-14 472-14 473-10 474-11 475-10 476-10 477-10 478- 8 479- 3

HEAT STM 445, # STATI$S-MI SUE 71
109-3 109-4 110-4 111-5 112-S 113-4 114-5 115-6 316-6 117-5 118-6 119- 7 120-6 121-8 122-9
123-10 124-11 125- 9 126-17 327-10 128- 6 129-11 130-6 131- 4 132- 9 133- 7 134-12 135-10 136- 9 137-12
133-10 139- 9 140-8 141- 7 142- 6 143- 5 535- 6 536- 8 537- 9 M8-10 539-11 540-12 541-13 542-13 543-13
544-13 545-12 546-12 547- 9 548-10 549-13 550-15 351-17 552-21 5M3-17 554-13 55-11 556- 9 557- 8 MO- 8

Appendx C Storm Event and Maximum Surge Elevation Cross-Reference C7



3W-7 3W-7 361-6 532-6 %3-6 564- 5 3W55 M6i-6 567-6 5W0-5 560-5

MOUIT STl 449, 1 STATIONU4U Off 62
216-3 219-4 220-4 221-5 222-5 223-6 224-4 225-4 2X-5 239-4 258-4 256-4 257-S 25 -8 259-9
260-11 2&1-14 262-12 263-15 264-12 263-11 266-10 267-11 260- 6 270- 4 771- 4 272- 4 411- 6 412- 6 413- 7
414- 7 415-11 4W6-17 417-18 419-19 419-19 420-21 421-18 422-18 423-16 424-13 425-11 426- 9 427- 7 429- 5
429-4 443-5 444-3 445-5 453-4 457-6 45%-7 459-6 460-5 461-4 462-4 463-5 464-4 465-4 466-4
476-- 3 477- 3

3IRMT SM 456, 8 STATI0-MI UR 108
194-3 195-4 196-4 197-5 In-4 1"9-7 200-6 201-11 202-U 203-6 204-7 2W-8 206-U 207-7 208-12
209-10 210-8 211-13 212-11 213- 9 214-14 215-10 216-14 217-10 219- 7 219- 9 220- 5 221- 7 222- 7 223- 8
224- 4 225- 3 226- 3 285-3 256- 3 257- 4 221-6 ZW- B 260-10 261-13 262-10 263-13 264-10 265- 8 266- 7
267-7 266-4 272-3 289-4 290-5 291-S 292-3 3W0-3 391-5 392-6 393-7 394-4 40 -4 406-5 407-3
411-6 412- 4 413-5 414-5 415-0 416-11 417-12 419-15 419-16 420-20 421-17 422-20 423-15 424-11 425-8
426- 7 427-5 42- 4 429- 4 4- 4 457-8 458-10 459-11 460-12 461-11 462-12 463-15 464-18 465-19 466-20
467-16 46W-14 469-13 470-14 471-14 472-15 473-11 474-11 475-11 476-12 477-15 473-17 479-10 40- 8 481-6
482-6 483-6 414-5

HAEIM STO 461, # STATIrN-MI WM 113
163-3 164- 4 165-5 166- 6 167- 7 161-10 169-15 170-16 171-16 172-14 173-12 174-10 175-8 176- 6 177- 9
179-6 179-5 130-S 181-5 182-4 183--4 184-4 1i5-4 36--4 187-5 198-7 199-9 190-9 191- 7 192-11
193-7 211- 4 212- 6 213- 8 214-12 215-14 216-18 217-18 218-20 219-33 220-27 221-32 222-32 223-34 224-23
225-22 226-20 227-17 223- 7 242-5 243- 7 244- 4 245- 3 433- 3 434- 4 435- 4 436- 4 437- 4 438- 3 439- 4
440- 7 441- 5 452- 4 453-23 454- 6 455- 7 456- 7 457-32 45%-38 459-43 460"-46 461-27 462-23 463-18 464-18
465-11 466- 4 467- 7 46- 4 45- 4 466-8 467-13 489-11 469-11 490-10 491-8 492- 6 493- 4 494- 4 495- 5
496- 5 497- 5 491- 5 499- 6 500-6 501- 7 502-10 503-12 504-14 505-14 506-15 507-18 50W-20 509-25 510-33
511-12 512-11 513- 9 514-5 515- 4 516- 3 320- 3 521- 3 524- 3 529- 3

HtJRUT STOI 463, # STATINS-I SU 116
194- 3 195- 5 196- 4 197-8 199- 7 1M9-13 200-11 201-21 202-17 203-16 204-17 205-10 206-10 207-15 2W6-23
209-19 210-1b 211-22 212-18 213-15 214-18 215-1 216-18 217-14 216-10 219-12 220- 7 221- 7 222- 7 223- 7
224- 3 226- 3 227-5 26- 3 257- 4 23- 9 239-10 260-13 261-20 262-16 263-21 264-17 265-15 266-13 267-13
268-7 269-4 270-6 271-6 272-8 273-3 27-3 290-4 291-S 292-5 293- 4 389-3 390-S 391-6 3?2-7
393- 3 404- 3 405- 6 406- 7 407- 5 406- S 409- 3 410- 3 411-13 412-10 413- 9 414- 9 415-13 416-20 417-22
419-27 419-27 420-32 421-27 422-29 423-20 424-14 425-10 426- 8 427- 5 429- 3 453- 4 457- 7 439-11 439-13
460-16 461-14 462-16 463-19 464-22 465-22 466-24 467-22 468-23 469-23 470-24 471-25 472-30 473-24 474-23
47•-23 476-25 477-30 478-32 479-18 490-14 481-11 482-10 493- 8 484- 7 485- 3

MORDT STOI 463, 4 STATIGMS-MX URE 40
255- 3 256- 3 261- 4 262- 6 263-10 264-13 265-15 26-17 267-19 26"15 269-11 270-14 271-11 272- 9 273- 7
274- 7 275- 6 276- 4 277- 3 46- 4 407- 5 49 6 409-9 410- 7 411-10 412-14 413-19 414-16 415-21 416-22
417-25 418-25 419-20 420-11 421- 6 422- 3 429- 3 453- 3 454- 4 455- 4

t4FAT STOW 471, 4 STATIONS"W-M SURGE 20
154-4 15- 6 156- 6 157- 4 168- 169- 9 170- 6 171- 4 506- 3 507- 4 0O- 5 509-17 510-25 511- 8 513- 6
521-7 SU-9 523-8 5324-6 525-4

MWT STWM 473, 6 STAT)IWS--"A SIJN 40
219-3 220--3 221-9 222-8 223-17 224-11 225-S 241-3 242-4 243-4 244-5 245-5 246-5 247-5 24--4
249-5 250-4 429-3 432-4 433-- 3434-8 4M6-10 436-8 437-7 43e-S 439-5 440--4 441-4 442-3 450-5
451- 3 452- 6 453-12 44- 9 458-11 436- 9 457-10 45W-17 459-11 460-5

MOT STWI 474, 1 STATIONS-MI WK1 9
233-3 443- 3 444-4 446-3 449-4 450-4 454- 5 455-4 456-4

HI=T STWM 477, I STATIS-MI SW 85
194- 4 195- 5 396- 4 197- 7 119- 6 1W9-o 2W- 7 201-14 202-10 203- 7 204- 5 205- 6 206- 5 207- 4 206- 7
209-5 210-4 211-6 212-4 213-3 214-4 243-4 244-6 245-5 246- 3 254-5 255-8 256-7 257-7 259-7
259-6 260-6 261-7 262-5 263-7 264-4 346-4 365-4 375-4 376-4 416-4 417- 4 419-549-6 420-9

C8 Appendix C Storm Event and Maximum Surge Elevation Cmss-Refrance



421-9 422-10 423-9 424-7 425-8 42ir-9 427-10 42&-9 429-90 430-4 433-4 434-6 435- 7 436-6 437-6
431-3 439-6 440-3 464-4 4"6 466-4 8 467-4 6 468-7 469-6 470-8 471-9 472-9 473-7 474-9 475-8
476-11 477-16 47W-22 47M-13 Witl 481- 9 402- 8 483- 7 464- 6 4 -4

HIIMAT STM 490. 1 STATIMIU SM 24

170-3 171-3 172-4 173-5 174-5 175-4 116-3 177-7 17M-4 179-3 494-3 495-3 496-3 4%0-3 49- 4
500-4 301-5 502-8 503-9 504-12 505-11 506-6 507-4 50e- 3

IJART SW 493, 1 STATIMS-M0 1 IE 70
200-4 201-11 202-18 203-3 204-9 213 206-16 207-5 20 6 209-5 210-4 211-7 212- 5 213- 3 214-4
215- 3 216- 5 22- 4 229i-5 233- 3 20" 8 25-14 256-13 257-13 2W-20 239-19 260-19 261-21 2&2-13 263-16
264-11 265- 8 266- 7 267- 6 416- 8 417-10 419-12 419-15 420-23 421-23 422-29 423-29 424-26 42-26 426-2f
427-20 4283-17 429-13 430-5 450-4 451-5 454-4 460-3 462-4 463-5 464-7 465-5 466-5 467-6 446-7
469- 7 470- 6 471- 6 472-25 473-21 474-18 475-16 476-12 477-26 478-16

IJTT STUM 49. 1 STATIUM-MI SM 44
195-3 197-3 201-4 239-3 239-3 235-5 256-5 257-5 231-7 259-8 260-8 261-10 262-7 263-8 204-6

265- 4 266- 3 417- 5 410- 6 419-9 420-11 421-11 422-14 423-12 424-10 425-10 426- 9 427- 8 421- 7 429- 6
433-3 434-4 435-3 443-4 476-3 477-5 47W-6 479-4 40-3 411-3 482-4 413-4 414-4 415-4

MOT STN 520. 1 STATIUE-MI SR 14
20-4 281-4 2B2-3 23-4 2n9-3 394-3 395-4 396-4 P7-4 400-4 401-6 402-5 403-5 404-3

I0R STUFM 521, # STATIWS-MI SM 60
213- 5 214- 5 215-8 216-11 217-13 210-13 219-19 220-18 221-25 222-25 223-32 224-25 225-20 226-15 227-11
33- 5 258- 3 259- 3 260- 3 261- 3 262-4 263- 7 264-9 265-10 266-12 267-12 266- 7 269- 4 270- 6 271- 5
272- 4 411- 5 412-6 413- 9 414-8 415-11 416-15 417-18 418-16 419-11 420-5 421-4 422- 3 423- 3 424- 3
425- 3 452- 3 453-25 454- 5 4W- 6 456- 6 457-32 4W-33 459-31 460-29 461-19 462-18 463-13 464- 9 465- 4

WUAT STOMn 522, 1 STATION-MU SMW 49
317-3 318-3 319-3 320-4 321-5 322-5 323-4 324-4 325-5 326-5 327-5 328-5 329-5 330-5 331-5
332-5 333-5 334-5 335-5 336-6 337-5 33g-6 339-6 34r-6 341-6 342-6 343-6 344-6 345-6 346-6
347-5 3 3 -349-5 350-5 351-5 352-5 353-5 354-5 35-5 356-5 357-4 335-4 59-5 360-4 361-5
362-4 363-4 367-3 368-3

HIJIAT STOR 5.46, I STA1IIONS-.AI SLE 91

178-3 179- 4 190-6 181-8 192-4 183-6 184- 6 85-4 -^S- 5 18- 3 169-3 190- 3 191-4 192- S 193-6
194- 8 19- -1 19%- 7 197- 9 1c8- 6 199- 8 22'.- 6 :01-B 8 :- 6 203- 4 263- 4 264- 7 265- 9 266-11 267-15
26.-13 269- 5 270-12 271-12 272-12 273- 9 274-10 275-10 '1-9 277- 8 278- 9 279- 6 20- 6 291- 4 401- 4
402- 5 403- 6 404- 8 405-10 406-11 407-11 AkG-11 409-11 ; 1 411-13 412-15 413-16 414-16 415-1 416-18
417-16 418-16 419-11 420- 7 421- 3 476- 6 4..- 8 478-11 "79- 9 490- 9 481-10 482-12 483-13 484-16 485-17
406.10 487-6 488-4 489-4 490-4 491-4 492-4 493-5 4C4-6 493-7 496-9 497-9 49-9 499-7 500-5
501- 3

2UWAT STM 530., 1 STATIS-MIX SULIM 28
212- 4 213- 4 214-6 215-4 216- 8 217-5 3218- 3 219-5 2-4 221-5 222-5 223- 5 224-4 225- 4 249- 3
433-3 434-5 453-4 457-5 450-6 459-6 460-6 461-6 96--7 463-10 464-11 465-10 466-5

MIOAT STM M., # STATION-MI XUO E 60
292-3 203-4 205-4 296-5 297-3 303-3 304-3 305-4 306-4 307-5 308-5 309-6 310-10 311-7 312-5
313-5 314-4 315-6 316-6 317-5 318-4 319-4 329-3 329-4 330-5 331-5 332-3 333-3 346-4 347-3
340- 4 349- 4 250- 5 351- 5 352- 5 353-3 354- 4 362- 6 363- 7 364-11 365-12 366-12 367-10 366-13 369- 8
370-9 371-11 372-12 373-6 374-4 375-4 376-4 377-3 379-3 379-3 396-3- 397-4 398-3 399-5 400-6

IUMAT S1T 541. 6 STATIISE-MI SUM 80

264- 3 265- 5 266- 6 267- 6 269- 6 269-20 27-25 271-33 272-44 273-39 274-40 275-39 276-30 277-24 278-22
279-12 290-9 291-5 212-4 299-3 299-4 290-5 291-5 292-4 293-6 294-4 295-3 296-4 297-5 296-5
299-5 300-4 301-4 302-5 303-5 304-S 305- 9 376-9 377-6 37W-6 379-5 300-6 31-6 3M--7 313-6
384-7 305-6 336-5 317-5 3 M-5 3 9-7 390-7 391-6 392-5 393-5 394-S 395-4 396-3 397-3 390-3
399- 3 400- 5 401- 7 402- 8 403-11 404-19 405-30 406-40 407-44 40-49 409-49 410"49 411-53 412-36 413-22

Appendx C Storm Event and Maximum Surge Elevation Cross-Reference C9



414-12 415- 6 416- 7 417- 3 418- 4

MOT STOMI 545, 1 STATIOE-4I 9SlIN 70
273-3 274-8 275-9 276-9 277-8 27W-9 279-10 20D-13 291-8 2M2-9 293-5 2B4-4 285-7 2A6-7 297-9
298-14 20T-19 290-20 291-21 2M2-16 293-20 294-14 295- 9 296-11 297-13 2"9-13 2"- 7 300- 5 301- 4 302- 5
303-5 304-4 305--5 306-4 374-4 375-5 3W6-5 377-5 37*-5 379-6 390-7 381-6 382-8 383-6 3%4-10
315-14 396-13 367-16 389-14 389-24 390-24 391-27 392-26 393-27 394-22 395-18 396-14 397-12 396-10 399- 9
400-12 401-14 402-14 403-16 404-16 405- 9 406-10 407-10 408- 9 49- 9

NUROT STW• 546, # STATISIM-MI SUE 20
273-5 274-12 275-13 276-9 277-7 279-6 279-4 364-4 365-4 366-4 368-3 375-3 403-4 404-6 405-9

40r-14 407-16 409-19 409-16 410- 4

tIINIT STWM 52, I STATIWS1-M SM 57
269-4 269-4 270- 5 271-3 273-3 274-6 275-6 276-8 277-10 27-13 279-1 2W0-23 201-14 292-10 - 4
24- 3 265- 4 296- 4 27- 5 29- 9 219-15 290-16 291-16 292-11 293-10 294- 6 295- 4 296- 4 297- 4 29- 3
3- 4 36- 397- 6 38M- 4 39- 9 390-11 391-16 392-18 393-21 394-16 395-11 396- 7 397- 9 3W 7 399- 7
400-12 401-18 402-22 403-27 404-28 405-15 406- 7 407-5 409-6 413-4 414-4 415-3

MUOT ST1• 562, # STATIWS-M . M t 118
156.-4 157-4 158-4 166-S 167-7 168-7 169-7 170-5 171-4 172-4 173-4 174-S 175-5 176-4 177-6
179-6 179-6 190-7 181-9 182-5 183-7 184-9 15-5 196-7 187-4 199-6 199-6 190 7 191-8 192-11
193-12 194-14 195-17 196-11 197-14 199- 9 199-13 200-9 201-12 202- 9 266- 4 267- 6 26- 4 270- 5 271- 7
272-13 273-5 274-4 289-5 290-6 291-6 292-5 293-4 399-4 390-5 391-7 392-8 393-7 394-5 404-3
405-6 406-7 407-5 409-3 409-6 410-9 411-19 412-13 413-9 414-8 415-9 416-11 417-9 41F-7 419-5
420- 3 477-12 479-16 479-14 4W0-14 481-15 482-17 403-20 484-24 4Q5-29 496-20 487-15 489-10 4W9 9 490- 8
"491-8 492-7 493-8 494-9 495-11 496-12 497-11 496-10 499-9 500-7 501-6 502-7 503-7 504-7 505-5

6- 4 507- 4 50- 4 9- 6 510- 7 511- 9 512-10 513-11 514- 4 520- 5 521- 4 522- 5 523- 4

NOAT STIOR 565, # STATIES-MIX SIM bO
126- 3 127-4 129-4 129-4 130-4 131-4 132-5 133-6 134-7 !135-6 1-S- 7 137-7 130-11 139-18 140-23
141-27 142-29 143-26 144-24 145-26 146-13 147-13 149-13 149-14 150- 6 151- 6 152- 6 153- 6 154- 5 135- 5
524- 9 525- 8 526-12 527-12 5W9-14 529-24 530-22 531-24 532-25 M3-29 534-27 535-32 536-41 537-45 53--41
5396-26 540-8 541-7 542-7 543-7 544-7 545-6 546-5 547-5 549-5 549- 4 55-4 551-4 552-3 SW-3

H4MAT STUM -75. 0 STATIWE-MAX SLM 4
275- 4 276- -2 102- 3 408- 3

URODAT STCF. -A34r I STATIONS-*X SOR 24
206- 4 207- 5 2 7 209- 9 210- 6 211-12 212-9 213-6 214-9 215- 7 216-10 217- 7 218- 5 219- 6 220- 6
221-6 222- :23- 7 Z24-5 2,25-5 226--5 227-4 463-4 464-3

HUORAT STOMI 596. # STAT IWS-MX SM 42
i26- 4 IZ7- 4 1•28- 4 127- 5 130- 5 131- 3 132-12 133- 9 134-16 135-10 136- 7 137-10 138- 9 139- 8 140- 7
141-6 142-5 t 43- 3 144--3 145-3 532-3 533-3 534-3 535-5 536-6 537-8 539-9 5•3-10 540-11 541-12
542-12 543-14 544-18 545-18 546-14 547- 9 548- 5 549-5 550- 4 551- 4 552- 4 553- 3

iJRWT STOMi 589, 1 STATIMNS-MI SIRSE 34
261- 3 263- 4 264- 5 265- 9 266-17 267-32 268-19 269- 9 270-14 271-11 272-13 273- 7 274- 7 330- 4 331- 4
350- 4 351- 4 352- 3 365- 4 409- 9 410- 9 411-18 412-19 413-22 414-20 415-34 416-45 417-17 418- 4 419- 4
420- 4 421- 4 422- 3 423-- 3

OULIlIT STOI 597, # STATIONS-WI I 206
214- 5 215- 1 216-12 217- 9 219- 9 219-19 220-16 221-22 222-22 223-26 224-16 225-14 226-12 227-10 22- 9

233- 7 234- 8 23!- 9 236-10 237-10 239- 7 239- 6 240- 6 241- 6 N42- 5 243- 4 254- 3 255-10 256-11 257- 9
258-7 259-6 260-6 261-5 262-4 263-4 264-3 265-4 266-4 267-4 269-5 269-7 270-10 271-10 272-6
273-19 274-30 275-33 276-28 277-24 279--31 279-20 2M0-19 291-10 292- 7 295- 3 286- 4 297- 6 29W-12 299-16
290-16 291-14 292-12 293-10 294- 7 295-5 296-.5 297-4 299- 3 300- 3 301- 5 302- 5 303- 6 304- 6 305- 6
306-6 307- 7 '0-M 9 309-9 310-9 311-9 312- 7 313-6 314--5 315- 9 316- 7 317-6 319-5 319-5 329-4
329-6 330-- 331-9 332-5 333-5 334-4 333-3 .336-3 340-3 341-3 342-3 343-3 344-4 345-4 346-7
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347- 6 348- 7 349- 7 3E0 9 351- . 352- 8 M3-- 5 3W 6 362- 7 363- 9 364-14 365-14 366-14 367-13 36W-17
369-10 370-14 371-I 372-10 373- ? 374- 6375-6 376-6 377-5 378-6 379-6 330-4 381-5 362-4 3K3-3
384- 4 385- 3 386- 5 387- 6 588- 4 389- 9 3?0-11 391-13 392-13 393-18 394-16 395-16 396- 9 397- 8 3W8- 5
399- 5 400- 8 401-13 402-17 403-23 4W4-39 405-55 406-49 407-46 48-37 409-34 410-16 411- 5 412- 9 413-10
414- 6 415- 5 416- 3 417- 3 419- ,3 420- 4 421- 5 422- 6 423- 6 424- 7 425- 7 426-10 427-13 420-14 429- 6
440- 4 441- 5 442- 6 443- 8 444-11 445-11 446-15 447-12 446-11 449- 8 450- 6 451- 3 452- 9 453-17 454-11
455-12 456-14 457-25 45-31 439-33 460-31 461-16 462-16 463-17 464-14 465-10 466- 9 467- 5

RMT STOIR 598, 1 STATIWS-MiX SURG 34
166- 5 167- 7 168-10 16V-12 170-12 171- 9 172- 7 173- 5 174- 4 177- 4 17B- 3 179- 3 10- 3 181- 3 496- 3
497- 3 499- 4 499- 4 - 4 501- 4 502- 5 503- 504- 6 0- 6 506- 8 5 07-10 508-13 509-17 510-14 511-12
512-10 513-13 514- 5 515- 3

UIRM STORK 602, 1 STATIONS-WI SUNE 63
109- 3 110- 3 111-4 112- 4 113- 4 114-5 115- 5 116-4 117- 5 110-5 119- 5 120-8 121-10 122-16 123-24
124-29 125-28 126-44 127-33 128-24 129-33 130-25 131-19 13Z-26 133-21 134-30 135-23 136-19 137-24 13E"21
139-10 140-10 539-22 540-23 541-26 542-27 543-29 544-32 545-31 546-32 547-31 548-33 549-36 550-39 351-42
352-33 553-48 554-37 33--25 56--16 557- 8 558- 4 M9- 4 560- 5 561- 4 562- 4 563- 5 564- 5 56,5-5 566- 5
567-4 568-4 569-3

IRMT STORM 604, 1 STATIONS6-M SUE 33
3180-4 319-4 321-4 322-3 323-3 324-3 325-5 326-4 327-4 32R-4 329-4 330-4 331-4 346-3 349-3
350-4 351-4 352-4 353--4 354-4 335"-S 350-5 357-3 3*--4 359-5 360-5 361-5 362-7 363-7 364-4
366- 3 367- 3 368- 3

HURDAT STORM1 606. # STATIONS-MAX SURE 34
319-3 320-3 321-4 322-4 323-4 324--4 325-4 326-4 327-4 328-4 329-4 330-4 331-4 332-4 333-3
334-3 345-4 347-4 348-: Z 49- 3 350-4 351-4 352-4 353-4 354-4 355-4 356-4 357-4 358-4 359-4
360- 4 361- 4 362- 4 363- '

iHJRAT STORM 611. 0 STATIOWS-f1X S." 2.
275-3 276-3 277-3 271-4 279- 4 280-5 281-3 282-4 284-3 205-3 398-4 399-4 400-4 401-4 402-4
403-5 404-5 405-4 406-4 407-4 408-4 409-3

RIOIPDT STORS 623, # STATIOS-MIX SURGE 50
263- 3 264- 4 265- 4 266- 4 267- 4 321- 4 322- 4 323- 4 324- 4 325- 4 326- 4 327- 4 32E- 4 329- 4 331- 5
332-5 333-5 334-5 335-5 336-5 337-5 339-5 339-5 340-6 341- 6 342-5 343-5 344-5 345-5 346-6
347-5 348-5 349-5 350-5 356-4 357-4 39B8-4 359-4 360-3 361-4 362-3 363--3 403-3 404-4 415-4
416- 4 417- 4 418- 4 419- 4 420- 3

R"fAT STORF1 629, # STATIOS-MiAX SURGE 63
238-3 239-4 240-5 241-5 242- 4 243-3 249-4 250-3 254-4255-8 256- 7 257-6 258-8 259-6 260-6
261-8 262-6 263-7 264-7 265-6 266-4 267-4 288-4 299-4 290-4 91- 4 391-5 392-6 393-6 394-5
395- 5 396- 413- 3 414- 3 415- 5 416- 7 417- 8 418-10 419-11 420-10 421-10 4M2-11 423-10 424- 8 425-10

426-10 627-1i 428-10 429- 9 430- 5 431- 4 432- 4 433- 7 434- 8 435- 7 436- 5 437- 4 439- 3 440- 4 441- 5
442- 5 443- 5 444- 3

I',RDAT STORI 630., # STATIONS-MAX SURGE 9

264- 3 266- 3 267- 3 409- 3 410-9 4z- 5 412-4 413-8 414- 7

HIROAT STORM 634, 6 STATINS-0'- SURGE 100

134- 3 147- 3 148-10 149-21 150-13 151-13 152-20 153-24 154-20 155-15 156- 8 157- 4 168-ý 169-11 170- 8
171- 7 172- 6 173-6 174-5 175- 4 176- 4 177-8 178- 7 179-7 I90-98 181- 9 182- 5 183- 7 184-9 185-5
186- 7 187- 4 188- 5 189- 5 19- 6 191- 6 192- 9 193- 9 194-11 195-13 196- 8 197-10 199- 7 199- 9 200- 6
201- e 202- 5 203- 4 204- 3 475- 4 476- 5 477- 8 479-11 479- 9 480-10 481-11 482-13 483-15 484-20 485-23
486-16 487-11 488- 7 489- 7 490- 7 491- 7 492- 7 493-9 494- 9 495-11 496-11 497- 9 499-10 4"9-10 500-10
501- 9 502-10 503- 9 504-10 - 9 506-10 507-10 508-10 509-26 510-7 511- 7 520- 3 521- 6 522- 9 523-10
524-25 525-26 526-38 527-35 529-31 529-31 530-15 M31- 6 544- 3 545- 3

RLOT STORI 635, 0 STATIE-MX SUR G 24
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221-4 222-4 223-10 224- 225-4 22 6 227--5 220-4 229--3 244-3 M0-4 400-3 401-4 402--5 403--5
404--5 439--3 433-9 454-4 435-4 457-11 439-7 459-4 460-3

MUT STORM 639, 0 STATiONS-MAI SUE 90
144- 3 145- 5 147- 3 148 4 149- 7 130- 4 151- 4 132- 7 153-10 154-11 1 3-11 1 36-9157- 6 130- 159- 6
10-" 4 161- 3 166- 6 167-11 16"-10 169-24 170-16 171-10 172- 7 173- 6 174- 4 177- 4 220- 6 225- 7 226-11
227-15 229-15 229--3 233.-3 234-3 236-4 237-7 23*-6 239-4 240-3 434-5 4ZD-4 436-3 443-5 444-7
445-8 446-7 447-5 448-4 449-4 450-3 451-3 452-7 454-8 4W-9 456-11 501-3 502-5 503-5 504-7
50- 7 506- 8 507-10 508-13 509-29 510-39 511-31 512-15 513-31 514- 5 515- 4 516- 4 517- 4 51W- 5 519- 5
5320-11 521-17 522-17 523-11 524-20 525-14 526-16 527-13 532-11 529- 9 530- 5 531- 7 532- 6 533- 5 534- 3

UM T STORM 643, 1 STATIGNS-WI SUE 93
190- 4 191- 7 192-14 193-15 194-21 195-32 196-17 197-27 1W- 7 199- 8 200- 5 206- 3 20- 5 2D9- 4 211- 5
212- 4 213- 3 214- S 215- 4 216- 5 217- 4 219- 4 262- 3263- 6 264- 5 265- 5 266- 6 267- 7 266- 4 270- 5
271-5 272-6 273-4 274-6 275-5 276-4 277-4 276-3 315-3 317-3 319-3 362-5 363-7 364-5 365-5
366-4 367-4 368-3 404-4 405-4 406-5 407-5 400-6 409-7 410-5 411-6 412-7 413-7 414-6 415-6
416-11 417-11 419-11 419-10 420-9 421- 6 422- 5459-3 460- 4 461- 4 462- 5 463- 6 464- 6 465- 6 466- 8
467- 6 466- 6 469--5 470- 5 471- 5 472- 7 473- 4 479- 4 40- 8 481-11 482-34 483-40 484-48 5-0 486-27
4E'-19 480- 9 489- 4

UMOT STORM 651, 1 STAT1ONS-,(4 SUE 14
104-3 446-3 452-5 454"-4 456-7 574-3 575-3 576-3 577-4 h82-3 663-4 604-7 605-6 66-4

WURT STORM 657, 1 STATIS--1AX SUM 48
2W-S 290-6 291-7 292-6 293-7 294- 8 295-9 296-10 297-ll 296-9 299-6 300-5 301-5 302-6 303-6
304-53 305- 306-5 307-5 3X6-4 309-4 310-4 311-4 312-4 372-5 373-5 3 74-5 375-5 376-5 377-5
378- 6 379- 6 380- 6 381- 6 332- 6 383- 6 34- 9 5-10 386-11 317-10 38.-Il 389-11 390- 9 391-10 392-10
393-9 394-5 395.-3

RIMRT STORM 662, 6 STAT1ONS-MIX SUm 69
211-4 212- 4 213-4 214- 7 215- 6 216-10 217- 7 21&-5 219-7 220-5 221- 6 222-6 223--6 224-5 225- 4
247-3 248-4 249-5 250-3 254-3 255-S 256-4 257-4 259-6 259-6 260-5 261-8 262-6 263-7 264-5
265- 3 404-4 405-6 406- 7 407-6 40- 5 412- 3 417- 4 418-S 419-6 4201-10 421-11 422-12 423-9 424- 7
425-9 426-7 427-6 421-6 429-6 430-4 431-3 433-7 434-8 4,3-4 453-4 457-6 458-8 459-8 460-9
461-8 462-9 463-13 464-14 465-12 466-10 467- 6 460- 4 469- 3

I'I T STOW 669. # STATIONS-MAX SUE 94
189- 4 190- 4 201- 5 20"2- 7 203- 9 204-12 205-15 206-16 207-13 208-17 209-12 210- 8 211-11 212- 8 213- 3
214- 4 115- 3 216- 3 Z=- 4 256-10 257-13 258-21 259-22 260-21 261-21 262-16 263-17 264-13 265-10 266- 8
267-8 268-9 269-8 270-11 271-9 272-7 273-8 274-9 273-8 276-7 277-7 278-6 279-5 290-5 211-5
282-4 399-3 400-4 401-4 402-5 403-5 404-5 405-6 406-7 407-8 406-8 409-10 410--7 411-8 412-10
413-13 414-10 415-10 416- 8 417-10 418-12 419-15 420-20 421-21 422-23 423-26 424-26 425-25 426-18 427-12
426- 5 463- 3 464- 4 465- 4 466-11 467-10 468-12 469-12 470-15 471-18 472-24 473-21 474-20 475-16 476-17
477-15 478- 9 489- 3 490- 4

HURMT STORM 672, # STATIOPS-MAX SmRIX 69
151- 5 159- 5 160- 7 161- 9 162-11 163-11 164-11 165-1S 166-22 167-33 168-41 169-50 170-46 171-35 172-26
173-21 174-17 175-13 176-10 177-15 178-12 179-10 190-11 181-10 182- 8 183- 8 185- 7 291- 3 292-10 293-15
294-10 295- 6 296-5 297- 6 299- 5 385- 6 386- 6 387-10 38- 6 389-17 390-17 391 12 ••92- 5 496-10 497-10
498-lI 499-12 500-13 501-13 502-17 503-19 504-23 505-24 506-27 507-34 50%-44 509-77 510-62 511-54 512-56
513-U 514-26 515-17 516-14 517-11 518- 9 519- 7 520- 8 521- 9

URL T St 676, 1 STATIW-Ir- SJR 11

336-4 337-5 338-3 339- 4 340-4 341-5 342-7 343-8 344-4 345-4 346-4

16T STO 689, 1 STATIONS-00 SU 34
197-3 199-4 200-4 201-7 202-6 203-5 204-4 205-4 206-4 207-3 206-4 209-3 211-3 465-3 466-3
467-4 460-3 469-4 470-4 471-4 472-5 473-5 474-S 475-5 476-S 477-7 479-9 479-10 480-6 481-S
482'-4 483-3 464-3 405-3
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OIUT ST7RM 690. 6 STATI016-II RM 50
116- 6 117- 6 110-10 119-16 120-15 121-26 122-21 123-34 124-24 125-18 126-25 127-20 12I-16 129-20 130-16
131-13 132-18 1M-15 134-20 135-14 136-10 137-13 136- 9 139- 5 140- 4 339- 8 540-10 541-14 542-17 543-19
544-21 545-21 546-21 547-20 548-21 549-22 550-23 551-24 52-29 553-30 554-13 M5-35 556-35 557-31 MO-24
M9-17 56W-9 561-6 562-5 53%-3

NIOT STM 693. 0 STATIWS-fl S 15
101-6 102--5 103-5 104-6 106-3 565-3 566-3 570-3 571-4 572-5 573-5 574-6 575-6 576-7 577-10

iHtFAT ST 702, # STATIONS-W SM 69
274-5 275-6 2 -6 77-6 27W-9 279-8 20D-10 281-5 202-4 291-5 292-6 293-10 294-8 295-5 296-7
297-9 290-9 299"-8 300-9 301-7 302-9 303-7 304-8 305-14 306-12 307-8 306-5 309-4 310-4 311-3
364- 3 365- 3 366- 4 367- 3 3W6 4 370- 4 371- 5 372- 6 373-11 374-14 375-20 376-18 377- 9 37B- 9 379-10
390-11 381-11 382-14 383-12 3B4-12 385- 9 366- 9 397- 9 398-10 389-13 390-12 391-10 392-10 393- 4 400- 4
401- 6 402- 9 403-12 404-19 40-15 406-10 407- 8 406-6 409- 5

2UAT ST 703, 0 STATI-•' W K 120
101-4 102-4 103-5 104-7 105-3 106- 5 107-3 106-5 109-6 110-6 111-5 112- 4 113-4 114- 4 115"-4
116- 3 119- 3 119-3 120- 3 121-4 122- 3 123- 4 124- 4 125-3 126" 4 127- 4 129- 5 129-5 130- 6 131- 6
132- 7 133- 7 134-0 135-0 136-8 137- 9 13- 8 139-10 140-12 141-12 142-15 143-16 144-21 145-24 146-10
147-11 146-11 149-13 150- 6 151-6 152- 7 153- 154- 7 155- 6 169- 6 170- 4 171- 3 499"- 3 506- 3 507- 4
506- 4 509-12 510-13 521- 4 =- 4 523- 4 524-10 525-9 526-13 527-14 52-16 529-25 530-17 531-22 532-23

333-26 534-24 S5D-23 5-17 537-13 M-10 539- 9 U0- 8 541- 8 542-9 543- 8 544- 8 545-8 546- 7 547- 7
54-6 549-5 50-5 551-5 552-4 W3"-4 554-4 55-4 556-4 557-4 559-4 559-4 560-4 561-4 562-4
563-5 564-5 565-5 566-6 567-7 56-76 69-7 570-7 571-7 572-7 573-6 574-6 575-6 576-6 5n7-6

R"T SWN 704, 1 STATI1N-t4i SM 67
116- 3 118- 4 119- 7 120- 4 121- 7 122- 4 123- 8 124- 7 125- 6 126-11 127- 9 129-8 129-15 130-11 131- 8
132-13 133-9 134-13 135-9 136-6 137-8 138-5 139-4 140-3 166-3 167-6 169-9 169-10 170-7 171-5
172- 4 504- 3 505-3 506- 4 507- 550- 6 509-14 510-20 511-13 512- 9 513-13 514- 4 538- 4 539- 5 540- 7
541- 9 542-10 543-12 544-14 545-15 546-16 547-15 548-16 549-16 550-15 551-13 552-14 553-12 554-10 555- 9
356- 9 357- 9 3'- 9 59"-8 560- 6 561- 5 562- 4

HII T STCIH 711, 1 STATIS4-WM SMRE 24
256- 3 257- 3 259- 4 259- 4 260- 5 261- 8 262-10 263-15 264-12 265-10 266- 8 267- 7 416- 8 417-10 418-12
419-15 420-20 421-15 422- 8 423- 6 424- 5 425- 4 426- 4 427- 4

HIiOAT STORK 712, 0 STATIOiS-'IX SIRGE 148

183- 4 184- 5 185- 5 186- 8 187- 8 189-13 189-16 190-15 19!-14 192-20 193-18 194-17 195-18 19&-14 197-14
198-12 199-13 200-10 201-11 202-9 203- 7 204-6 205- 6 20- 5 207-4 208- 5 209- 4 210- 3 211- 4 212- 3
271-3 272-8 273-3 275- 276-4 277-3 278-4 286-3 27-4 299-6 2899-98 '90-7 291-6 292-4 293-4
294- 4 295- 4 296- 4 297- 5 299- 5 299- 5 300- 6 301- 8 302-12 303-16 304-14 305-14 .706-17 307-16 30e-14
309-12 310-12 311- 9 312- 7 313- 7 314- 6 315- 6 316- 5 317- 5 318- 4 319- 3 362- 4 363- 5 364- 8 365- 7
366- 8 367- 9 360-10 369- 9 370-11 371-14 372-16 373-22 374-23 375-20 376-14 377-16 378-16 379-12 380- 7
381-9 382-6 383-5 384--5 35-5 386-4 387-4 388-6 389-4 390"-4 391-6 392-7 J93- 9 394-8 395-7
396-5 397-4 400-5 401-5 404-5 405- 9 406-10 407-8 400-8 409-4 410--6 411-13 412-7 468-4 469-4
470- 5 471- 5 472- 6 473- 6 474- 6 475- 6 476- 7 477- 9 478-13 479-13 480-13 481-15 482-15 483-18 484-21
4W5-29 486-27 487-25 498-19 469-19 490-19 491-17 492-10 493- 9 494- 7 495- 6 496- 4 497- 3

N T STUM 722, 1 STATIW0-MX WN 52
126- 3 127- 4 129- 6 129-10 130-11 131- 6 132-11 133-12 134-21 135-17 136-15 137-20 13E-17 139-15 140-13
141-11 142-10 143-9 144-8 145-8 146- 6 147-5 148-5 149- 4 150-3 151- 3 527- 4 5291-3 529- 5 530- 5
531- 7 532- 7 533- 9 534- 9 535- 9 536-11 537-13 538-16 539-18 540-19 541-22 542-23 543-23 544-22 545-17
546-13 547- 9 548-13 549-10 550- 6 551- 5 552- 4

HURDMT ST' 731, # STATIW6-OX SMK 68

139- 4 139- 4 140- 5 143- 5 144-10 145-19 146- 8 147-11 149-15 149-19 150-11 151-11 152-17 153-24 154-28
155-29 156-19 157-12 15- 8 159- 6 160- 5 161- 4 162- 3 164- 3 165-4 166- 6 167- 9 166-15 169-19 170-13
171- 9 172- 7 173-6 506- 7 507- 8 509-11 509-22 510-33 511-23 512-12 513-22 514- 6 515- 5 516- 5 517- 5
510- 5 519- 6 520-8 521-14 522-21 523-23 524-46 525-35 526-39 527-32 528-25 529-25 530-20 531-26 532-24
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W3-21 534-11 W5- 7 s*- 5 WIT-10 5- 9 5w- 6 540- 5

MAT STM 739, 1 STATIlS-MI UK 20
101- 9 102-11 103-13 104-13 105- 6 101- 7 107- 4 106- 4 109- 3 563- 3 56- 3 569 4 570- 6 571- 6 572- 9
573-11 574-14 575-16 576-16 5"7-14

H0=T STO 741, # STATI-ISA SUWE 43
180- 6 181-11 182- 5 183- 8 64-21 185- 7 186-10 187-4 186- 8 189- 8 190- 7 191- 7 192-10 193-10 194-10
195-11 194-8 197- 9 196- 7 199- 8 200- 4 480- 9 481-10 482-11 483-12 464-14 495-17 486-15 467-13 469-10
4W9- 9 490-10 491-10 492- 9 493-10 494-12 495-13 494-12 497-11 499-10 499- 4 500- 3 504- 3

NOAT STOM 746, # SIATIU =-MI SM 64
168- 5 189- 7 190- 9 191-10 192-13 193-14 194-14 195-19 194-15 197-22 196-15 199"-20 200-14 201-18 2M2-13
203-10 204-9 205-7 20"-5 207-4 200-5 209-4 261-5 262-6 263-7 2W4-7 265-6 266-5 267-5 270-3
412- 3 413- 4 414- 3 415- 4 426- 6 417- 7 418-9 419-10 420-10 421-8 422- 6 49- 4 470- 4 471- 5 472--6
473- 6 474- 1 475-10 474-13 477-19 479-24 479-20 460-22 461-25 482-28 483-29 404-25 4J5-19 464-17 407-15
408-12 469-10 4"- 8 491- 5

MOT RIM 7416 # STATIIH-IN SU E 47
297- 3 299- 3 299- 4 300- 5 301- 6 302- 9 303- 9 304- 9 305-10 30d-12 307-12 306-10 309-" 310-9 311- 7
312-5 313-5 314-4 315-5 316-4 317-4 319-3 362-3 363-4 344-7 35-7 36-8 367-7 36-9 39--7
370- 9 371-11 372-13 373-19 374-17 375-16 376-10 377-10 379- 9 379- 9 390-6 381- 7 382-5 383- 4 314- 4
35- 3 308- 3

MWAT STOM 756, I STATI -rMI SUWE 39
101-13 102-14 103-13 104-13 105- 9 106- 9 107- 7 106- 7 109- 8 110- 7 111- 7 112- 7 113- 6 114- 7 115- 7
116-6 117-5 110-5 119-5 120-4 122-4 540-6 561-6 542-56 63-8 564-8 565-9 544-9 567-9 5W6-8
59- 9 570- 9 571-10 572-11 573-12 574-13 575-15 574-19 577-20

MFMT STW 77. # STATIGT-IAX SUE 17
148-3 149-3 150-3 151-3 152-5 153-7 154-6 15-4 509-4 510-4 524-6 525-7 526-12 527-8 528-3
529-11 530- 5

OUAT STOM 77. 1 STATIaW-1M SUIE 27
153-4 154-8 155-8 154"-8 157-5 153 -3 168--5 169-7 170-4 171-3 289-4 290- 3 393-5 394-5 395--4
507- 3 508- 4 509-10 510-15 511- 7 513- 6 520- 3 521- 7 522- 9 523- 9 524-12 5M- 9

MEAT STOM5 777, 1 STATIE-MI SUME 68
244- 4 245- ' 246- 4 247- 3 249- 6 250- 5 251- 4 252- 3 253- 6 254-10 255-17 256-15 257-13 258-16 259-16
260-17 261-21 262-22 263-31 264-26 265-21 244-14 267-17 268-11 269- 6 270- 9 271- 8 272- 9 273- 4 274- 4
275- 3 341- 3 346- 4 406- 4 407- 4 4W 5 409- 4 410- 5 411-12 412-13 413-14 414-14 415-20 41W-26 417-27
418-36 41 .- 43 420-41 421-30 422-21 423-.20 424-18 425-29 42L-17 427-19 429-19 429-16 430-10 431- 8 432- 7
433-11 434-12 435-12 436- 9 437- 6 430- 5 439- 4 604- 4

MET STR 779, 0 STATIWrMI SURE 57
44- 3 165- 4 144- 5 167- 5 166- 6 169- 5 170-5 171-8 172-10 173-15 174-18 175-16 176-12 177-18 179-13

179-11 280-10 181-10 182- 8 183- 184- 8 185- 7 156- 7 197- 7 188-8 129- 9 190-9 346- 4 375- 3 376- 3
489-11 469-11 490-11 491-10 492- 8 493- 8 494- 8 495- 9 494-10 497-10 499-12 499-12 500-13 501-14 502-20
503-25 504-3! 505-28 504-19 507-I 5W9- 7 511- 7 512-8 513-8 514-5 515- 4 516- 3

MEAT STOM 7M3, I STATDM-MI SUE 48
102- 6 102- 5 105- 6 104-- 4 107- 9 I06-11 109-18 110-21 111-25 112-20 113-13 114-23 115-21 116-19 117-12
119-13 119-15 120-11 121-14 122-11 123-14 124-12 125-10 122-13 127-11 122-10 550-13 M1-13 552-14 553-14
M54-14 55-13 M6-15 M57-16 M--16 SP-16 560-1 5461-19 562-22 563-29 564-26 5W5-26 534-31 567-33 566-24
569-19 661- 3 615- 3

HM T UM 797. 1 TATUIS-MI SM 50
223-s 239-3 260-3 261- 4 262- 24 3-5 244-4 265-4 2*6-4 267-5 26- 4 269- 270-7 271-7 272-10
273- 7 274- 4 275- 7 27b- 6 277- 5 279- 6 400- 3 401- 3 403- 4 404-U 405-13 404-13 407-11 409-10 409- 7
410-10 411-13 412-11 413-10 414- 8 415- 7 4124 6 417-5 418-6 419- 6 420- 7 421- 6 422- 5 423- 5 424- 4
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425-4 453-3 457-5 438-4 459-4

1M•T STOl M90, STATI1W-M S&W 14
310-3 313-3 317-3 360-3 363-4 364-3 366-3 367-3 368-3 369-3 370-3 371-3 372-3 381-3

NOUAT STW41 907, 6 STATIaS-4MI WK 95
197-3 19-4 200-3 201-4 202-4 203-3 204-5 205-6 206-6 207-5 200-8 209-6 210-4 211-7 212-5
213-3 214-5 215-3 216-5 217-3 2X-5 29-5 260-6 261-6 2k2-6 263-5 264-S 26-4266-3 269-4
270-4 271-5 272-5 273-6 274-9 275-9 276-'6 277-5 278-7 279-4 2 9W-4 286"3 2B7-3 397-5 39W-4

401-5 402-5 403-5 404-11 40-14 406-14 407-12 40-10 409- 9 410- 7 411- 5 412- 5 413- 5 414-4 416- 4
417-4 418-5 419-6 420-7 421-6 422-7 423-7 424-5 425-7 426-5 459"3 460-4 461-3 462-4 463-5

464- 6 465-7 466-8 467-6 460-7 469-7 470-9 471-9 472- 9 473-8 474-8 475-8 476-6 477-4 476-4
479-4 4W8-4 461-4 422-'4 4W1-4

0MOT STORM 909, STATIr-MW Off 43
129- 3 30- 4 131-4 132--5 133-5 134- 7 135- 7 136-7 137-9 139-10 139-11 140-12 141-10 142- 9 143-7
144- 7 145- 146--4 147-3 140-3 149-3 SW3-3 529-6 530-5 531-5 532-6 533-7 534-7 W5-9 536-12

537-17 539-20 539-17 540-11 541-9 542-I 543-7 544-7 545-6 546-5 547-4 543-4 549-3

MOT STO 912, 0 STA'IfNrW LB 34
127- 3 129- 4 129- 4 130- 6 131- 9 132-15 133-16 134-29 135-20 136-17 137-26 138-22 139-19 140-15 141-13
142- 9 143- 3 M3- 3 53- 3 536-14 537-19 533-22 539-24 540-26 541-29 542-29 543-29 544-32 545-28 546-17
547-B 548-5 549-3 5W0-3

HURAT STORM 813, # STATI(*S-MA SURGE 15
109-4 109-5 110-4 111-3 114-3 562-3 534 564"-3 565-4 566"-4 567-5 568-6 569-7 570-6 571-4

HIFIAT STORM 820, 1 STATlINS- SUIDE 16

269- 6 270- 9 271-10 273-16 274-24 275-20 276-11 277- 5 278- 4 406-13 407-19 408-25 409-17 410- 7 413-9
414- 4

MOT STORM 832. 4 STATNS-i1 SUWE 25
143- 5 144-11 145-15 146- 7 147-7 149- 7 149-b 150-4 151- 4 152--4 153-3 510- 3 525-3 526- 5 527-5
529- 6 529-10 530-10 531-12 532-14 M3-17 534-12 53- 5 536- 3 539-3

MI T STORM 833, 1 STATIONS-MI SMN 68
171-4 172-5 173-5 174-6 175-6 176-5 177-10 178- 7 179-5 18-5 191- 5 183- 3 14-3 187- 4 18- 7
199-11 !90-11 191- 9 192-13 193- 7 194- 6 195- 6 196- 6 197- 6 198- 7 199-10 200- 9 201-11 202- 9 203- 8
204- 6 205- 4 474- 5 475- 7 476- 9 477-10 478-13 479-10 490-10 491- 8 482- 6 483- 6 484- 6 M4- 7 486- 8
497-16 488-14 489-14 490-13 491- 9 492- 4 494- 4 495- 4 496- 4 497- 5 498- 5 499- 6 500- 7 501- 8 502-11
503-13 504-1i 505-12 506- 9 507-10 509--9 509- 7 510- 4

WIT STOW 635, # STATICIG-lM SM 138
26- 4 269- 5 270- 6 271- 5 272- 4 273- 5 274- 8 275- 6 276- 6 277- 5 279- 4 279- 7 290-13 281-13 282-15
203-10 284-12 295-18 296-21 207-22 29W-33 9--36 290-35 291-33 2?2-29 293-28 294-26 295-25 296-28 297-33
299-32 299-2r 300-31 301-32 302-42 303-35 304-36 305-42 306-42 307-40 308-34 309-27 310-30 311-23 312-18
313-16 314-14 315-17 316-15 317-14 318-11 319-10 320- 5 326- 4 327- 5 329"- 6 329- 7 330- 9 331-10 332- 6

333-7 334-5 335-4 336-4 337-3 339-3 340-3 341-4 342-4 343-4 344-4 345-5 346-8 347-7 349-8
349- 8 350-10 351-10 352- 9 353- 6 354- 335- 5 359- 4 360- 6 361- 5 362-12 363-15 364-24 365-25 366-26
367-23 368-29 369-22 370-27 371-33 372-39 373-5M 374-61 375-3 376-45 377-39 379-35 379-45 30-37 381-44
382-39 383-36 34-32 35-33 316-29 387-27 3W8-34 389-2-9 390-28 391-31 392-33 393-38 394-37 395-38 396-33

397-31 39W-27 399"-20 400-15 401-19 402-17 403-12 404- 6 40- 3 406- 5 407- 6 406- 6 409- 9 410- 5 411-3
412- 6 413- 7 414- 5

ILGAT STM 83ON, I S1TI6-MI SMMR 99
143-8 144-16 145-24 146-13 147-14 14,-1O 149-18 150-10 151-10 152-11 153-13 1,W-14 135-13 156-9 157- 6
13-5 159- 3 160- 3 161-3 164- 3 165-5 166- 8 167-12 169-17 169-19 170-1 171-12 172-10 173-10 174-10
175-8 176-6 177-13 178-9 179-7 180-7 191-7 182-4 183-5 164-6 15-4 196-5 187-4 198-4 189-5
190-3 191-S 192-7 193--7 466-11 407-9 488-7 409-6 490-6 491-6 492-S 493-5 494-6 495-7 496-7

497- 7 498- 499- 9 500-10 501-11 302-16 503-16 504-17 5O-IS 506-12 507-12 50W-13 509-14 510-20 511-24
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512-14 313-25 514- 6 53*- 4 516- 4 517- 4 511- 4 519- 4 320- 6 521- 9 522-13 W23-10 324-20 525-17 526-20
527-18 329-18 9-39 530-18 31-11 32- 1 3-2• 534-16 11- 6

.M T STORM 6". 1 STUTIOI-, SMU a 01
169- 3 170- 3 177- 3 171- 3 79 -3 10- 4 181- 4 182-4 13- 4 14- 5 185- 7 186-10 187-12 108-17 189-18
390-16 191-14 192-20 93.-18 94'-17 193.-18 196-13 197-14 199-11 199-13 200-10 201-11 202- 9 203- 7 204- 6
205-5 265-3 2.66-5 267-8 268-5 270-6 271-8 272-15 273.-8 274-6 275-8 276-7 277-7 270-8 279-6
290-4 281-3 402-4 403-4 404 8 405-10 406-12 407-9 406-1l 409- 7 410-12 411-19 412-14 413-8 414-9
415-10 416-12 417- 9 418- 8 419- 5 475- 6 476- 9 477-10 478-13 479-12 480W13 481-15 482-16 483-19 484-24
485-33 4W6-28 487-26 4W8-20 419-20 490-22 491-23 492-16 493-12 494- 7 495- 5 496- 4 497- 4 499- 4 499- 4
500-4 501-3 502-3 503-3 504-3 505-3 509-3 510-4 511-4 512-3 513-4

MOT S7V 841, 1 STATIOW6-SN SM 31
133-L3 134-4 133-4 136-4 137-5 133.-7 139-3 140.-3 141-7 142-6 143- 5 144-5 145-5 146-3 530- 3
531- 4 =- 4 M- 1 534- 5 W5- 6 536- 9 537-10 538-12 W39-13 540-10 541- 5 542- 4 543- 4 544- 4 545- 4
546- 3

HMT STW 852. I STATIi-1MI SON 2
454- 5 45- 4

UIMUT Sro 959, 1 STATI1l-# W S E 25
161-3 166-4 167-7 14-12 169-15 170-9 171-6 172-4 173--3 504-3 505-4 506-4 507- 5 508-7 509-16
510-24 511-21 512-12 513-23 514- 4 515- 4 516- 4 517- 4 518- 4 519- 3

MOT STW 864, # STATIO SI-MI W 36
206- 4 207- 5 208-5 209-8 210-6 211-11 212-8 213-5 214-8 215-5 216- 7 217-4 219-4 220-3 221- 4
222- 4 223- 4 224- 3 453- 3 457- 4 450- 5 459- 5 460- 5 461- 4 462- 6 463- 8 464-10 465-11 466-13 467-11
468-13 469-12 470-11 471- 5 472- 4 473- 3

HJRDAT STORMI 867, STATI1C6-= SUSE 39
130- 3 131- 3 132- 4 133- 4 134- 5 135- 6 136- 6 137- 9 138-10 139-11 140-10 141- 9 142- 8 143- 7 144- 6
145-- 6 146- 4 147- 4 148- 4 149- 3 529- 4 0ý-5 531-35 332- 6 533- 7 534- 7 55- 8 536-10 537-12 53-15
539-16 540-15 541-10 542- 8 543-7 544- 5 545-4 546-4 547-3

HUROT STORM 9!'2, 1 STATIONS-MIX SURGE 51
231-4 23'2- 253-3 254-3 255-4 256-4 257-4 258-4 259-3 260 3 261-3 263-4 264-5 265-6 266- 6
267- 8 268-2! 269-29 270-45 271-38 272-36 273-19 274-19 275-16 276-12 277- 9 406-14 407-16 406-18 409-23
410-23 411-44 412-56 413-65 414-58 415-36 416- 9 417- 6 &IS- 6 419-5 420- 3 422- 3 423- 3 424- 3 425- 4
426--4 427-4 429-4 679-5 680-8 681-5

URDT STOW. B74, I STATIONIS-4iX SU 39
12M- 3 129- 4 130- 5 131- 7 132-12 133-13 134-23 135-16 136-12 137-16 138-13 139-10 140- 8 141- 7 142- 6
143- 6 144- 6 145- 7 46- 3 530- 4 531- 7 532- 7 533- 134- 7 535- 8 536- 9 53-11 538-12 539-13 540-15
541-18 542-22 543-22 544-25 545-23 546-12 547- 7 54- 5 549- 3

WISIIEARSHORE S-4TION 101, I HURDAT STM-.AX SUE 5
693- 6 703- 4 739- 9 756-13 783- 6

UISINEISE STATION 102, II IAT STOMMS-OX SOE 5
693- 5 703- 4 739-11 736-14 783- 5

NIS/IEW.SO STATION 103, # IUMAT STORHS- SURME 4
693- 5 703- 5 739-13 7N6-13

NIW AM STATIIO 104, # IHIJ T STOnS..-W. SUM
651- 3 693- 6 703- 7 739-13 756-13

INll ESHO•lE STATION 105, IIAMT SI-W SURGE 4
703-3 739--6 756-9 793.-6
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W1MS1 ION STATION 106, 1 hIJ T $11 6 SURGE 6
324-3 693-3 703-S 739-7 756-9 783-4

MIlSfMEI STATION 107, S HURAT STWS-I SURGE S
324--4 703-3 739-4 756-7 703-9

UISfINEitSWE STATION 108. 1 HS t T STIrr-MI SUE 7
324-5 445-3 703-5 739-4 756-7 703-11 813-4

IUMEMSl STA71IN 109. 1 I4OT ST E-MI SURGE 8
324-38 445-4 602-3 703-6 739-3 756-8 783-18 813-5

uiSINMIO STATION 110, 1 HtJAT STIRS-M SURE 8
213- 4 324-10 445- 4 602- 3 703- 6 756- 7 783-21 913- 4

NIMA1 H STATION 111, 0 HtJAT STMIS-MI SURGE 8
210-10 324-12 443- 5 602- 4 703- 5 756- 7 783-25 813- 3

WISINSARE STATIO 112, 1 HtJIT S1 5-MI SUE 7
21H"15 324-10 445- 5 602- 4 703- 4 756- 7 711-20

UiSAWADW STATION 113, 1 HRMAT STIS-MI SUE 7
210-14 324- 8 445- 4 602- 4 703- 4 756- 6 710-13

NIS/IM E STATION 114, HUROAT STO1 -X SURGE 9
218-20 324-10 445- 5 602- 5 703- 4 756- 7 7M1-23 813- 3

MISIMAE STATION 115, 0 HURAT STIR0S-MI SURGE 7
219-22 324- 9 445- 6 602- 5 703- 4 756- 7 783-21

WIS/F.EMSOE STATION 116, # IHRDAT STRHS-1M SUE 9
219-21 324- 7 445- 6 602-4 690-6 703-3 704- 3 756-6 7M1-19

NISfIEARM)IE STATION 117, 0 HURAT STIRS-MI SURGE 7
218-13 324- 6 445--5 602- 5 690- 6 756- 5 713-12

MISMlAE STATION 119, # 2129T STIgS-Ml SURGE 9
218-14 324- 6 445- 6 602- 5 690-10 703- 3 704- 4 756- 5 793-13

MIS/ENSCRE STATION 119. # HUAT STWIS-MI SURE 9
213-16 324- 6 445- 7 602- 5 690-16 703- 3 704- 7 756- 5 793-15

NISlNEAEI HOPE STATION 120, 1 HUS RT 3 STORS-rl SURGE 10
5- 3 219-10 324- 44 5-6 602-9 690-15 703-3 704-4 756- 4 783-11

U1S/lEASHE STATION 121, # HIJRAT STOIRSM- SULE 9
5--5 219-12 324- 6 445- 8 602-10 690-26 703- 4 704- 7 793-14

MiS/NElI STATION 122, # IIMAT STIS-4W SURGE 10
5- 6 21&- 9 324- 5 445- 8 602-16 690-21 703- 3 704- 4 756- 4 711-11

VIS/ S STATION 123, 8 tuIAT 5223 W SUPIE 10
5-12 213-12 295- 6 324- 5 445-10 602-24 6W0-34 703-4 704- 8 783-14

HISlNE STATION 124. # MOWAT 5126fl4W SUE 11
5- 9 218- 9 295- 6 324- 5 405- 4 445-11 602-29 690-24 703- 4 704- 7 713-12

1SUINESIO STATION 125, 1 MOAT STOOS-41W SUE 11
5-6 219-7 295-5 324-4 405- 6 445-9 602-28 690-1 703-3 704-6 783-10
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N11MN1O STATION 126, 0 KIMT SIWN4W am 1I
5- 9 111- 4 213-10 295-10 324- 5 405- 7 445-17 %55- 3 S•b- 4 602-44 490-25 703- 4 704-11 722- 3 733-13

NIiMiEiN STATION 127, 0 NURAT STOINS-'U %W 17
5-7 113-4 211-4 218-0 295-7 324-S 405-11 445-10 565-4 Sr6-4 602-33 b49020 703-4 704-9 7n2-4

703-11 812- 3

N1ISIMENE STATION 128, 1 LIfR"T STOG-M SF5 20
5- 5 117- 4 183- 4 211- 6 21- 7 295- 6 310- 4 324- 5 405-13 445- 6 565- 4 5 6- 4 602-24 690-16 703- 5

704- 8 722- 6 783-10 912- 4 874- 3

NISMEflIE STATION 129. 3 iMAT STWA-MI SUR3 20
5- 7 117- 4 183- 5 211- 9 211- 9 295- 8 310- S 324- 6 405-19 445-11 565- 4 - 5 602-33 690-20 703- S

704-15 722-10 809- 3 812- 4 874- 4

MISMEiNUC STATION 130. 0 MOT 9TUS- 3 S335 22
5-6 117-6 183-5 211-12 210-8 232- 3 295-6 310-9 324-6 4-19 443-6 5W-4 396-S 602-25 690-16

703- 6 704-11 722-11 009- 4 812- 6 967- 3 874- 5

M EIl M STATION 131- 0 MNRMAT ST•lM 3I.3 22
5- 5117-7 183-S 211-13 210-7 232-4 295- 5 310-13 324-5 40-16 445--4 56-4 Sb6-5 602-19 00-13

703-& 704-9 722-6 909-4 812-9 967-3 674-7

NIS/IE.MUI STATION 132, # IIAT STQVS-MlX 3 21
5-6 117-10 183W-8 211-24 232-5 295- 6 310-19 324- 6 405-26 445-9 565-5 5%6-12 602-26 690-18 703- 7

704-13 722-11 909- 5 812-15 867- 4 874-12

WIS/IEMI STATION 133. # tIDT STOS-.'AX S3.3 22
5- 5 117-11 183- 8 211-24 232- 6 295- 5 310-27 324- 6 405-21 445- 7 565.- 6 5b- 9 602-21 690-15 703- 7

7u4- 9 722-12 009- 5 812-16 941- 3 967- 4 874-13

*ISM IORM STATION 134, 0 HLtJT STOMS-.M SlM 23
5- 6 117-19 183-15 211-42 232- 9 295- 6 310-47 324- 8 405-33 445-12 5*- 7 H6-16 602-30 634- 3 b90-20

703- 9 704-13 722-21 809- 7 812-29 941- 4 867- 5 874-23

NISIMEWSH STATION 13", 9 URDAT STCRKi-4A1 SM 22
5- 5 117-1 183-11 211-36 232- 9 295- 4 310-48 324- 6 405-25 445-10 %5- 6 596-10 602-23 690-14 703- 8

704- 9 722-17 809- 7 812-20 841- 4 967- 6 874-16

NI S/ REA STATION 136, 0 HURAT STOVPS-MX SU3 22
5- 4 117-16 183- 9 211-31 232- 9 295- 4 31"-45 324- 6 405-20 445- 9 565- 7 Sb- 7 602-19 690-10 703- 8

704- 6 722-15 809- 7 912-17 941- 4 867- 6 874-12

WSIPEAR£S STATION 137, 6 Ht.iRVT STORMS-NAX SlSGE 22
5- 5 117-24 183-12 211-42 232-11 295- 4 310-62 324- 6 405-27 445-12 565- 7 36-10 602-24 690-13 703- 8

704- 8 722-20 809- 9 812-26 941- 5 867- 9 874-16

WMSIrJMSI I STATION 138, 4 IRDAT STORE- X 3M 24
5- 4 117-21 183-10 211-35 232-11 295- 4 310-53 324- 5 397- 5 405-22 445-10 565-11 566- 9 602-21 690- 9

703-0 704- 5 722-17 731- 4 909-10 812-22 841- 7 867-10 674-13

NIS/MEMSOE STATION 139, 0 I T ST "IS-X SLFBE 24
5- 4 117-18 183- 8 211-30 232-12 295- 3 310-46 324- 5 397-11 40-19 445- 9 565-18 S6- 8 602-10 690- 5

703-10 704- 4 722-15 731- 4 809-11 812-19 841-8 867-11 874-10

NISfI•O = STATIO 140, 0 KPOAT STL.-M#. SLOW 23
5- 3 117-14 18- 7 211-25 232-13 310-30 324- 5 397-16 405-16 445-8 51-23 Shb- 7 602-10 690- 4 703-12

704- 3 722-13 731- 5 809-12 012-15 841-0 867-10 874- 8

MIS/IEANIO STATION 141, # 'i•AT STUMS-4Ax SURE 1
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117-11 183- 6 211-21 232-13 310-32 324- 3 397-18 405-13 445- 7 565-27 Nb- 6 703-12 722-11 809-10 812-13
841- 7 067- 9 874- 7

1S/IS.E. M STATION 142. 4 HlF4AT STORPIS-MAX SJRSE 17
117- 9 183- 6 211-17 232-17 310-2 397-20 405-12 445- 6 565-2B 56- 5 703-15 722-10 909- 9 812- 9 641- 6
867- 8 74- 6

MIS/JEAROR STATION 143, 1 HIJRT STONIS-MI SURE 20
117- 9 13- 6 211-15 232-20 310-24 397-22 405-10 445- 5 563-26 586- 3 703-18 722- 9 731- 5 009- 7 812- 3
832- 835 -8 841-5 967-7 974-6

WI9ll•EA STATION 144, # MIOIAT STQ- SURE 19
117- 9 183- 5 211-14 232-24 310-22 397-25 405-10 565-24 Sir 3 639- 3 703-21 722- 8 731-10 909- 7 832-11
83-i' 841- 3 867- 6 874- 6

VIS .RI4E STATION 145. 6 HWY TSTOS-MI SURGE 19
117- 9 103- 5 211-13 232-29 310-22 397-21 405-10 565-26 596- 3 639- 3 703-24 722- 8 731-19 909- 7 632-15

839-24 941-5 867-6 674-7

MISINEA STATION 146, 0 HUAT STOVS-M SURE 17
217-7 103- 4 211-9 232-17 310-16 397-14 405-6 565-13 703-10 722-6 731-98 09-4 02-7 839-13 641-3
967-4 074-3

lISM/E STATION 147, # JMT STO)S-MX SURGE 16
117- 6 183- 4 211- 9 232-17 310-15 397-13 565-13 634- 3 639- 3 703-11 722- 5 731-11 909- 3 832- 7 83-14
867- 4

NISMEARSHORE STATION 148, 4 lRMT STOI-W SURGE 17
117- 6 183- 4 211- 7 232-16 310-13 397-10 56"-13 634-10 639- 4 703-11 722- 3 731-15 757- 3 909- 3 832- 7
838-10 867- 4

WISfIlNESIaO STATION 149 # WRDAT STOHS-MX SUREE 17
117- 3 183- 3 211-5 232-15 3!0-10 397-6 565-14 634-21 639- 7 703-13 722- 4 731-19 757-3 909- 3 32- 6
39-18 867- 3

NIS/W.AtSOE STATION 150, # HURDAT STI"OS-MX SURE 14
117- 5 211- 5 232-14 310- 9 397-10 565- 6 634-13 639- 4 703- 6 722- 3 731-11 757- 3 932- 4 93.-10

IS/1EARSICRE STATION 151, 0 HURAT STORS-&M SURGE 14
117- 5 211- 5 232-14 310- 9 397-10 565- 6 634-13 639- 4 703- 6 722- 3 731-11 757- 3 832- 4 838-10

NIS/NEARSHE STATION 152, HURDAT STONIS-WM SURGE 13
117- 4 211- 4 232-15 310- 9 397-10 365- 6 634-20 639- 7 703- 7 731-17 757- 3 832- 4 838-11

WIS/MEA STATION 153, # IHURAT ST S'-fMI SURGE 16
117- 3 211- 4 232-17 241- 4 310-10 324- 4 397-12 565- 6 634-24 639-10 703- 8 731-24 757- 7 775- 4 832- 3
939-13

UM1S/TiEM F STATION 134, # HiMAT STOR-I SURGE 18
76- 9 117- 4 127- 3 211- 4 232-16 241- 8 310-10 324- 3 397-13 471- 4 565- 5 634-20 639-11 703- 7 731-28

717- 6 775- 8 938-14

U1S flNEW• R1 STATION 15, 8 IIHAT ST36-MIX SUG 17
76-13 117- 3 127- 3 214- 3 232-12 241- 8 324- 5 377- 9 471- 6 565- 5 634-15 619-11 703- 6 731-29 757- 4

775- 8 93-13

NIS/NEMSH STATION 156, 6 IIWT STIRS-MI SURGE 15
76-16 127-5 197-4 214-14 232-8 241-6 324-5 377-7 471-6 562-4 634-8 639-9 731-19 775-8 83B-8

WSIS1ErE STATION 157, 6 HIIST STIR-I SURGE 15
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76-14 127-6 IV7-5 214-18 232-5 241-4 324-4 39N-6 471-4 562-4 634-4 639-8 731-12 775-5 3-& 6

MIS/IME.tSV 5"IAI0 159, 1 HMi STWMH-4 N 12
76-11 127-7 137-3 214-16 232-3 397-5 362-4 039-98 672-5 731-8 775-3 83-5

WI$/NEJS H STATION 139, 1 ON T SI4BS M I U
76-6 127-5 214-11 397-4 619-6 672-5 731-46 E3l3

MIS/INEWS STATION 160, S M T S B -014 a I
74-3 127-4 214-10 397-3 639-4 672-7 731-5 MW--3

WISAf.lEUR STATION 161. 1S UMM STVB-= MIX 7
76-4 214-8 639-3 672-9 731-4 M 3 859'-3

W1S/NENH 1E STATION 162, # 1MOT 35111115-M OR 6
74-3 214-6 231-3 276-3 672-11 731-3

MISIWlEI3 STATION 163, 0 HI 510 11111 - 5
214- 4 231- 4 276- 4 461- 3 672-11

W&49AVM STATION 1644 . MT 970119T 9
76-4 214-5 231-4 27b-3 461-4 672-11 731-3 779-3 MR.-3

MISfwlEMIO STATION 165. 1 NO35T STOU-0 SU 8
71- 6 214- 7 231- 4 461- 5 672-15 731- 4 779- 4 3- 5

U151IWEAM STATION 166, 0 MO35T BY5-M • E E 17
74-11 127-6 214-11 215-3 231-4 324-3 397-4 461-6 562-5 599-5 639-6 672-22 704-3.731-6 779-5

838- 9859- 4

NIS/MVE RSHOE STATION 167, # 233T 57 ASA3 ELK 17
76-20 127-1' 214-18 215- 3 231-5 324-5 397-6 461-7 562-7 53%-7 639-11 672-33 704- 6 731- 9 779- 5

838-12 839- 7

NIStINEM E STATIOW 168, # NlI ST OMS-MI 9,R 22
76-32 127-16 t87- 4 214-29 215--5 231- 6 324- 6 357- 3 397- 7 461-10 471- 3 52- 7 398-10 634-5 639-18

672-41 704- 6 731-15 775- 5 779- 6 938-17 W9-12

MIS/NE•S•SCE STATION !69, I14SAT S1E-MAX SNM 26
76-41 127-26 187-5 214-38 213- 5 231-5 241-4 276-3 324-6 357-3 397-7 461-15 471-9 562-7 398 12

634-11 639-24 672-SO 703- 6 704-10 731-19 775- 7 779-5 83-19 839- 3 859-15

NISflAEGNP STATION 1,70. # H231 STIVS- II ME 26
76-30 127-18 187- 3 214-23 215- 9 231- 6 276- 4 324- 3 357- 3 397- 6 461-16 471- 6 490- 3 562-,5 3•9-12

634- 8 639-16 672-46 703- 4 704- 7 731-13 775- 4 779-5 631-15 839- 3 859- 9

ISflEN&M9 STATION 171, 8 HU2M8 STO839-MI MW 24
76-22 127-12 214-17 213-9 231-5 27b- 5 324-4 397-4 461-16 471-4 490-3 562- 4 599-9 634-7 639-10

672-35 703-3 704-5 731-9 775--3 779-98 M3-4 M3-12 859-6

MIS/I• MESOI STATION 172, S HLIT S1 U-M SM 21
74-17 127-9 214-14 215-7 231-5 276- & 324-3 397- 4 461-14 490-4 562- 4 5W 7 634-6 6639-7 672-26

704- 4 731- 7 779-10 833-5 83 5-10 89- 4

WISI AFGW STATION 173, 1 MW STS-IM flA 20
76-14 127-7 214-11 215-6 231-6 276- 7 324-3 397-3 461-12 490-5 562- 4 39W-5 634-6 639-6 672-21

731- 6 779-15 33- 5 839-10 WP- 3

MISfMEW9O STATION 174, 5 0135 STU916-NM SM 19
76-11 127-6 214-10 215-3 227-4 231-7 276-8 324-3 397-3 461-10 490-5 562-35 39-4 634-5 &39-4
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672-17 779-1863£3- 6 631-10

N1S/IWAMM STATUIO 175, 9 KFOT STWINI-W SM 15
76r- 8127-53214-9B215- 3227- 6231-9a2W-9 461-8490- 4 562- 5634- 462-133779-169633-6839-9a

NISflEWSH STATION 176, 1 H14T ST0mS-Ws 53 14
76-7 127- 4214- 7227- 6231-98276- 8461- 6490-3 562- 4 634- 4672-10 779-12 BM- 5831- 6

NIS/lARSHK STATION 177, 1 H14T STWO-fZ 535 21
76-12 177- 7214-10 2*-4 227-133231-12 27dr-17 324- 3 357-4 W97- 3461- 94W0-7 W2- 6 5W6463M-9

639- 4 672-15 779-18 83M-10 93B-13 939- 3

W1SflEWS STATION 17.6, 1 WMT 5TOINU-I 535 19
76r-9 127- 5214-98227-10 231-12 276r-13337- 3 461- 6490- 4 321r3 562- 6 3W 3 634-7 672-12 779-13

M3- 7 631- 9 839- 3

N1SIARSHK STATION 179. 0 WMT STORMS-M6 535 19
76-912IV-53214- 7 227-U8 231-12 276-10337- 4 362- 4 461-53 490- 33521r-4562- 65W9-3634- 7672-10

779-11 933- 3 838- 7 939- 3

N1S/2ENO STATIONE 190, 0 INIFAT S1INUG-I 535 19
76r-9 127-5 227- 7233-14 276- 9357- 4362- 6461-S5 526- 6 562- 7 599-3634-9 672-11 741- 6779-10
83- 5 938- 7 M394

NISIWAVSiNE STATION 181, # HI4.NAT STWS-*U 535 18
76-9 127- 5 227- 7 231-15 27-98 357- 4 362-98 461- 552i-8 562- 95%9-3 634- 9672-10 741-11 779-10
83- 5 935-7 839- 4

VWW1SflMSI STATION 382. # KROAT STORNS-MIX 13 15
76- 6227- 4231- 9276-S 337- 4362- 4461-4 326-4 562-3 634-S5 672-90741-S 5779-98931-49839--4

W1SINEWM3 STATION 193, # HLN3AT STORM-NII 5.35 17
76- 7227- 3 231-10 276- 4357- 4362- 6461- 4 W6- 6562- 7634- 7672-98712-4 741- 8779- 8 83- 3

939-_ 5 939- A

N1S/NEM2UFDR 31.1TIO 184, 6 HLOUT STWM6-NI SLIM 17
76-98 227- 6 2:31-12 2276- 5 296- 3 357- 5 362-90 461- 4 526- 6 W62-9 634- 9 712-S5 741-11 779-8 81- 3
839- 6 939- Z

WISflEWSO STATION 185, # II.RT ST-M~rA I 9.3 17
76- 6 227- 4 231- 9 276- 4 296- 3 357- 4 362- 5 461- 4 526- 4 562- 5 6M4-5 672-7'1 712-S5 741- 7 779- 7
8311-4 O3N-7

N1SflEM33HO T.7ATIO94 196, # HI1T STCSr-MI 535 17
76- 7 227-S3 231- 9276- 3 296-7 299- 3337-S3 362- 6461- 4 526-S 5 62- 7634- 7712-98741-10 779- 7
93_5- 839-10

NIVESHRE~ STATION 187, 6 HLF&T STW#-M 5.3 17
76-S5 227- 3 231- 6 276-98 296- 6 299-4 337- 5 362- 6 461-S 5362- 4 634- 4 712-98 741- 6 779- 7 93- 4
M3 4 939-12

WISflEWSO STATION 1U8, # I4NUT STUIVS-N MI53 19
76-7 277- 4231-98276-12 296-1 299- 4357- 6362- 9461-7 526-3 562- 6634- 5 732-13 741-98746-S5
779-9 8983- 7 939- 4 939-17

WISIWAM STATIOWN 1899, 6 IUIIAT SiTWMS-MX 535 21
76- 7 141- 5227- 4231- 9276-14296-19 299-4357- 6362-12 461-9 526- 3 562- 6634-S5 669- 4712-16
741- 9 746- 7 779- 9 833-I1 939- 5 839-18

NISflEARSHW STATION 390. 1 HLI31T STOPOIS-MI 535 20
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141-5 227- 4 231-9 274-15 29-23 357- 6 3•2-12 461-9 52 3 56- 7 6- 6 643-4 69- 4 712-1 741- 7
74- 9 779- 9 833-11 WB- 5 839-16

W1S~INESI STATIO 191. 4 1J4T STaI6-fl UEE 19
141- 4 227- 4 231-9 276-13 29-23 331- 3 357- 6 362-11 461- 7 52i- 4 652- 8 634- 6 643- 7 712-14 741- 7
746-10 833- 9 83- 5 GM-14

VISI M STATION 192. 1 IlRMT STOW5- IDE 19
141- 7 227- 5 231-13 274-17 29-35 353- 4 357- 4 362-14 461-11 52- 5 562-11 634- 9 643-14 712-20 741-10
746-13 833-13 M3- 7 839-20

NIS lEN STATION 193, 1 MI T ST U-M WEE 22
94- 3 141- 6 227-3 231-13 274-16 n9- 5 29-31 331-5 3 3-11 357- 6 362-12 461- 7 526- 6 562-12 63- 9

643-15 712-18 741-10 746-14 833- 7 83- 7 839-IS

ISI1N1EM STATION 194, 1 HUMT STUlS-MIq SM 23
94-4 141-6 231-13 271- 4 276-11 29-7 29-2 331-10 353-20 357-6 362-11 45 3 463- 3 477- 4 2 8

502-14 634-11 643-21 712-17 741-10 74-14 833-6 09-17

WIS/INU9EM STATION 195, 1 MONUT ST=G-8 WK 22
94- 4 231-14 271-6 209-11 29-25 331-20 333-38 357- 5 362-11 45- 4 463- 5 477- 5 499- 3 524-11 542-17

634-13 643-32 712-18 741-11 746-19 33-4 839-18

VISAVARSE STATION 19, 6 HIAT STGRHS--W S 21
94- 3 231-10 271- 4 299- 7 294-18 331-15 353-33 357- 4 342- 8 456- 4 463- 4 477- 4 524- 7 562-11 634- 0

643-17 712-14 741- 8 746-15 833- 6 839-13

UIS/INENS STATION 197, 0 HUIAT STWS-I SURE 24
94-3 231-12 271-6 29-11 296-13 331-26 353-M 357-5 362- 7 456- 463- 8 477- 7 49- 3 526- 9 562-14

634-10 643-7 688- 3 712-14 741- 9 746-22 807- 3 3- 6 939-14

NIWSMENGU STATION 1989, 1 HJT STORS-MI WDE 21
94-4 231-9 271-4 289-6 294-8 331-16 35-43 357-5 362-3 456-4 463-7 477-6 526-6 562-9 634-7

"43- 7 712-12 741- 7 74W-15 933- 7 839-11

NIS/.NEW•M STATION !99, 1 I4JRAT STIRS-MAI WK 23
94- 7 194- 7 231-10 271- 7 289-11 296- 3 331-31 353-71 357- 5 456- 7 463-13 477-10 526- 8 562-13 &34- 9

643- 8 668- 4 712-13 741- 8 746-20 907- 4 933-10 839-13

MISISNEIMSM 33TATIGN 200, # MWbU T STG•IS-MI DRE 23
94-3 194-7 231-8 271-5 289-7 331-22 353-44 357-5 456-6 463-11 477-7 493-4 526-6 562-9 634-6

643-5 68- 4 712-10 741-6 746-14 90.7-3 M3-9 839-10

NISINEWS STATION -0, I IMAT ST• S U-M IT DE 24
94- 7 194-14 231- 9 271- 8 289-12 331-32 333-43 M37- 5 440- 5 456-l1 463-21 477-14 493-11 499- 4 526- 8

5Q2-12 634- 8 669- 5 608- 7 712-11 746-18 907- 4 83-11 939-11

VISIIEAMS STATION 202, 0 HIRDT STE-M SUE 23
94- 6 194-13 249- 3 271- 6 209- 8 331-21 353-27 357- 4 440- 4 456-r9 463-17 477-10 493-19 526- 6 562- 9

634-5 669-7 6W8-6 712-9 744-13 907-4 833-9 839-9

NIS/WIE IE STATION 203. 1 MI T STaIrSM UIE 24
94- 5 194-I1 249-10 271- 4 239- & 29- 6 331-18 33-29 357- 4 397- 4 440- 4 436- 6 463-16 477- 7 493- 3

52-4 634-4 6W9-8 688-5 712-7 746-10 907-3 833-8 839-7

WI# S STATION 204, 1 HUISAT ST•I U-MIRME 23
94- 5 194-10 249-16 271- 3 29- 5 299"-12 331-1 333-32 357- 3 397- 5 440- 6 456- 7 463-17 477- 5 493- 9

034-3 669-12 6-4 712-6 7W49 67-S 333--6 OW-6

NIS/IEMNE$S STATION 205, # HJAT STIRS-01 SUE 21
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W4-4 194-9 249-20 211-4 299-16 331-13 35-35 357- 43W7- 5440- 8456- 8 463-191 477- 6 473-13 669-15
-W 4 712- 6 746- 7 807- 6 833- 4 939 5

NIS/NW 1OR STATION 206, 8 I4RAT STINE-fi WAGE 22
W4 4 194- 7 2411-23 296- 8 299-1@ 331-10 35-3B 337- 6 397- 3 440- 7 456- 8 463-18 477- 5 493-16 5114- 4

643- 3 669-16 66W-4 712- 3 746- 5 607- 6 BW64-

NISINEADCR STATION 207. 1 HUROAT4 ST(U-WH S.URE 20
94- 3194-5240-24296- 9 299-22 331-U8 35-M 357-53440- 7456- 7463-15 477- 4493- 5 24- 5669-13

NO9-3 712- 4 74dr-4 907-5 3 64-53

W1SIWAM3N STATION 209. 1 OU~T STWI5-MI WK 25
94 4 141- 5 194-11 249--39 299- 3 292- 3 296- 8 299-M M3-15 35-31 357- 7 397- 3 440-. 456-12 443-23

477- 7493- 6 W-7 643--5 669-17 6W-4 712- 5 746- 5 007-U 864- 5

VisnINEISM STATION 209, S WROT 511955-MI WEE 24
W4 3 127- 5 141- 4 19"- 8 249-34 296-11 299-30 324- 3 MI1-10 Z3-36 337- 6 440-1 45dr-10 463-19 477- 5

493- 5 504-98 643- 4 669-12 689- 3 712- 4 74ir-4 807- 6 OW4-8

NIMSEOM~ STATION 210. 1 I4RDT STORN5-MI SIM 21
127- 5 141- 3 194- 8249-27 276- 5 296-029-24 324- 3331- 8 Z-33 337- 4440-10 456- 84 63-1477- 4
493- 4 W41-6 669-98 712- 3 107- 4 964- 6

*ISMERSCIRE STATION 211, 6 HURDAT STORW-M1 SURE 26
127- 8 141- 5 194-16 249-36 276-10 296-10 299-30 324- & M31-13 33-45 357- 6 362- 3 440F17 456-13 461- 4
463-22 477- 6 493- 7 554-12 643- 5 662- 4 669-I 890-3 712- 4 807- 7 964-1

N1SMENOW STATION 212, 1 HURDAT STQ~iS-MI SURE 26
127- 7 141- 3 194-15 249-27 276-14 296r-11 299-23 324- 4 331-10 33-40 357- 4 362- 4 440-15 456r-11 461- 6
463-19 477- 4 493- 5 530-4 5B4-98 643- 4 662- 4 669-9 712- 3 007- 5 664-98

WISINEIPEMIM STATION 213, 6 HUROAT STORIH-M SIM 24
127- 6 194-3 249-20 276-14 296lI 299-19 324- 4 331- 8 35-35 362- 4 440-t2 456r- 9 461- 8 463-15 477- 3
493- 3 521-S 530- 4 384-6 643- 3 662- 4 669- 3 107-3 864- 5

WISIIEARS11 STATION 214. S R.IRMTA ST IOf-MAX SURGE 27
127- 9 141- 3 194-23 249-26 276-21 296-14 299-22 324- 5 331-12 333-43 357- 4 362- 7 440-20 456-14 461-12
463-18 477- 4 493-45321- 55301-6954-9 597-5 643-5 662-7 669-41807- 5964-8

NISI lEARHF STATION 215. # HURDAT STORM-HAX SURE 24
127- 7 194-20 249-19 276-l8 296-16 299-17 324- 4 331- 9 353-42 362- 6 440-16 456-10 461-14 463-15 493- 3,
521- 8 53O-4 584-7 597- 5 b43- 4 W62-6 6b9- 3 107- 3 964- 5

N1SflENO STATION 216. 1 KMT04 STOW-HU SURE 25
127-10 194-33 249-24 276-29 296-21 299-20 324- 5 331-12 33-52 362- 7 440-23 449- 3 456-14 461-19 465-18
"l9- 5521-11 W30-95934-10 597-12 643- 5662-10669-31807- 5664-7

N1SfNlEEIE STATION 217, 1 1411141 STORMS-MAX SURE 23
127- 7 194-27 249-18 276-21 29- 3 296-19 299-16 324- 3 331- 9 30-45 362- 7 440-17 456-10 461-18 463- 4
521-135330-5934- 7 5"7-9643- 4662- 7907- 3 %4-4

NIS/IMEN I STATION 219., 1 HUDA 511955-M SURE 19
127- 3 194-24 249-13 276-16 29- 4 296-19 299-13 MI1- 8 333-39 36- 6 440-13 456- 7 461-20 403-10 521-13
330- 3 2114-5 N97-9 662- 5

NISMWIisi STATIOS 219. 4 4.11141 5TCRII-M RIUE 23
127- 7 194-37 249-17 2760-23 292- 5 296-28 299-13 331-10 M3-3-2 3621-10 440-17 449- 4 456- 9 461-33 463-12
473- 3 521-19 530ý- 3 S4-6 597-19 643- 4 662- 7 W6- 4

N1SANEPI STATION 220. 1 HURDAT STWG-HU SUEN 24
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127-8 194-29 249-10 276-20 292- 6 29r-19 299-11 M31- 9 M i- 357- 8 362- b 440- 9 449- 4 4U- 3 461-27
463- 7 473- 3 521-18 830'-4 24- 6 •97-16 639- 6 662-5 964- 3

NIS/fNlND E STATION 221, S iiJ STUG- SUME 24
127- 6 194-37 249-14 276-25 22- 8 296-21 299-12 331-10 353-41 357- B 362- 7 440-14 449- 5 456- 7 461-3:
463- 7 473- 0 821-25 530- 5 34- 6 597-22 635- 4 662- 6 964-4

WISIiEMII STATION 222, MAT STWM-MX SUE 24
121- 6 194-37 249-14 276-25 292- 8 29621 299-12 331-10 353-41 357- 9 362- 7 44W-14 449- 5 456- 7 461-2:
463-7 473-8 521-25 3O- 5 54-6 597-22 635-4 662-6 964-4

WISIWfM STATION 223. IHUMT STOUHI• RUE 25
127- I 194-43 249-16 276-30 292-10 296-23 2 I9"13 331-12 333-37 357-12 362- 6 440-16 449- 6 456- 8 461-34
463- 7 473-17 821-32 30- 5 M84- 7 W97-26 635-10 662-6 97-5 964- 4

WIS/INEAME STATION 224, # lWMOT STMU-i SU E 22
127- 194-25 276-23 292-9 29-15 331-9 333-25 357-16 362-4 440-7 44#- 4 456- 4 461-23 463-3 473-11
521-25 930- 4 30- 5 W97-16 635- 8 662- 8 64- 3

WIS/IEAGM STA[ON 225s 6 INUT STO -M SURE 23
127-5 194-20 249-7 276-18 292-7 296-14 299-9 331-8 3-26 357-14 362-3 440-6 449-4 456-3 461-22
473- 5 521-20 330- 4 94-5 597-14 635- 4 639- 7 662- 4

WISINEM•9W STATION 226. I IM T STMWN1AM SME 20
127- 3 194-15 249- 5 276-13 292- 5 296-15 299- 8 331- 6 353-30 357-12 362- 4 440- 3 456- 3 461-20 463- 3
521-15 584- 5 397-12 635- 6 639-J1

WISMEM STATION 227. IHNAT 9006-q1M SU9E 18
194-16 249-5 276-9 292-4 296-152 8 331-5 353-37 357-9 362-3 440-5 461-17 463- 5'521-11 584-4
597-10 63t- 5 639-15

WlS/NFE.••SM STATION 228, # HIJRT STO6-MX I-M LE 12
194-11 276- 292-- 3 296- 9 353-21 357-10 461- 7 493- 4 521- 5 597- 635ý- 4 639-'15

WIS/INE A STATION 2.29, I HURAT STORG-IIAX SURG 8
17- 3 J89-5 194-10 299-3 353-4 493-5 635-3 639-3

W1M (+EARDM STATION 230, 5 I#JHL T STMS-WX %MIlE .

112- 5 292- 4

WISINEWOdWi( STATiJM 231, 0 HWDAT STQV-MX SURE 2

112- 4 872- 4

WIS/INE.tHONE STATION 232. # UMDAT STRIMS-lW Sf M 2
112- 3 872- 3

VISIW..•SON STATION 233, # 24.DT STUV-t SUME 10
189-7 194-6 276-4 292-3 296-5 99-4 353-9 474-3 597-7 639-3

NISI/NE*SK STArTION 234, 1 H6IS8AT STWlS6-lM SURWS 9
189-7 194-5 276-4 292-3 296-5 299-4 353-11 597-8 639-3

NIS/tIN ORE STATION 233, IHURAT STOR'S-I ME 9
189-6 194-4 276-5 272-4 296--5 299-3 337-3 353-13 597-9

NISMEOME STATION 236. 1 MMOAT SM0 -MIX SURE 10
199- 7 194- 4 276- 6 292- 4 296- 7 299- 3 353-16 357- 3 597-10 639- 4

NISMEWSM STATION 237, # MIT STOIS-MX RM E 10
112-3 'a9-7 194-4 276-8 292-5 296-9 353-16 357-4 597-10 639-7
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MIlSfEMHORE STATION 238, 1 HUA7T STORMIS-HX SUE 13
112-4 199-6 194-3 276-9 292-6 2% -7 353-12 357-4 449-5 49- 3 597-7 629-3 639-6

MIS/r.IRSHRE STATION ZP,39 I HUIDAT ST~lS-PAX SURGE 13
112-4 l89-6 194-3 276-10 292-6 296-7 3•3-11 357-5 449-4 499-3 597-6 629-4 639-4

ISfINEMM STATION 240, 9 HUIWAT STMWH-W1 SIRGE 12
112- 4 127- 3 189- 5 194- 3 276-10 292- 7 296- 6 353-10 337- 6 397- 6 629- 5 639- 3

WIS/I•EIMR E STATION 241. 6 HIJURT STIRNS-'MA SURGE 13
112-4 127-3 189-4 194-3 276-10 292-7 296- 331-3 3-9 357-6 473-3 5q7-6 629-5

MIS flRE STATION 242. I IJIAT ST -MAX SURME 13
112--4 127-4 189-3 276-9 2"-9 2%-5 331-4 353-8 357-6 461-5 473-4 597-5 629-4

NISM EAR STATION 243, 1 H3RAT STORMU-W SULE 13
112-4 127-4 276-8 292-10 296-5 331-6 353-0 357-6 461-7 473-4 477-4 597-4 629-3

NISflMMInE STATION 244, 1 HIUAT STfU-X SURGE 13
112-5 127-4 276-7 292-11 296-4 331-8 33:-7 357-6 461-4 473-5 477-6 635-3 777-4

NIS/APM5RE STATION 245, # IHiJAT STIRM5-MX SURGE 13
112-5 127-3 276-6 289-4 292-11 296-4 331-8 353-6 357-5 461-3 473-5 477-5 777-5

NISMEAWSHM STATION 246, 1 HU'MT STIMMS-1A SURGE 12
112-5 271-4 276-5 399- 3 292-11 296-3 331-7 353-6 357- 4 473-5 477--3 777--4

WISAEPiIME STATION 247. 6 .UIlAT STORM-•iA SLqt 10
112-6 271-3 276-5 292-9 331-6 353-5 357-4 473-5 662-3 777-3

MIS/NEAF&M STATION 248. i HLUAT STYIIAX SIRGE 8
112-6 276--4 292-7 331-5 353-5 357-3 473-4 662-4

WIsNESHM STATION 24., # !.JlOAT STMRS-f'4AX 5M 16
112- S i2-- 1 194-4 271-5 " -6-h 289- 5 -92-11 296-4 331-9 353-7 357-5 473-5 530-3 629-4 662-5
777- 6

I1SMNEIRSHOE STATION ,250. 0 HURNT STCRE-lt SURGE 15
112-8 127.-3 194-4 271-5 2776-5 299-4 292-9 296-4 331-7 353-7 357-4 473-4 629-3 662-3 777-5

NIS/I•E•S'•E STATION 251, e MU .l l 51 J• M-X SURE 10
112-7 194-3 271-4 276-4 289- 3 -2-6 331-5 353"-6 357-3 777-4

NIS/NEA.SHOKE STATION M2. # HJ.WDlT ST1IiS-ITON- 51URG 9
112-.6 194-3 249-4 271-3 276--4 292-5 331-4 333-4 777-3

MISMAlE CRE STATION 253, 6 .'UlDAT STI-S-M SLME 11
112-5 194-4 249-6 271-5 276-3 299-4 331-5 353-4 493-3 777-6 872-3

UIS1•NEMSH0I STATION 254, 6 IVILDAT STORe-4I SLMl I1
72--3 112-4 194-8 249-13 271-102 89-6 292-5 29-8 9331-9 353-6 440-5 477-5 493-8 597-3 629-4

662- 3 777-10 872- 3

fISIMEM STATION 255. # HUWAT STORMS-MAX SURE 26
72--6 112-7 127-5 194-15 249-19 271-19 2-10 292-U 299-12 324-3 331-15 333-7 397-6 440-98 449-4

456- 3 465- 3 477- 8 493-14 499- 5 597-10 629- a 662- 5 669- 4 777-17 872- 4

tM1 lREr MSTE STATION 25. 6m."T oStoRM-Mi SUFE 7
72-6 112-6 127-4 194-14 249-15 271-16 2W9 292-7 299-13 331-10 3533-9 3V7-7 440-8 449-4 4W6-3
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463- 3 465- 3 477- 7 493-13 49- 5 597-11 627-7 662- 4 669-10 711- 3 777-1 672- 4

NIS/NEASHM STATION 257, I 4.IMT STlN.-MI] S 25
72- 6 112- 5 194-14 249-11 271-13 299- 7 292- 7 299-12 331- 9 353- 8 397- 7 440- 9 449- 5 456- 4 463- 4

477- 7 493-13 499- 5597- 9629- 6 662- 4 69-13 711- 3 777-13 872- 4

MISINEA01ORE STATION 25, 9 HURiAT StWqS-MX SLOW 28
72- 7 112- 5 1"4-22 249-12 271-18 299 9 292- 9 299-16 324- 3 331-11 3Z-12 397-10 440-15 449- 8 456- 6

463-8 477-7 493-20 499-7 521-3 597-7 629- 8 662-6 669-21 711-4 777-16 907-5 072-4

NISIfEWSIORE STATION 259, 6 RMT STORM-Ml UR.E 28
72- 7 112- 4 194-24 249-10 271-16 299- 292- 8 299-13 331-10 353-14 397-8 440-16 449- 9 456- 8 463-10

477- 6 493-19 499- 8 52V- 597- 6 629- 6 662- 6669-22 711- 4 777-16 797- 3 807- 5 872- 3

VISENMEOE STATION 260, 1 MOT ST)NO-fW1 WRGE 28
72- 8 112- 4 194-28 249- 8 271-15 299-. 8 292-12 299-12 331- 4 353-18 397- 8 440-18 449-11 456-10 463-13

477- 6 493-19 499- 8 521- 3 597- 6 629- 6 662-S 669-21 711- 5 777-17 77- 3 907- 6 872- 3

NIS/WSO STATION 261, # IHRDAT STR5-W SURGE 31
72-,9 112- 4 194-37 249- 8 271-16 299- 9 292-20 299-12 331-5 353-24 397- 7 440-22 449-14 456-13 463-20

465- 4 477- 7 493-21 499-10 521- 3 59- 3 597- 5 629-8 662- 8 669-21 711-8 746- 5 777-21 797- 4 007- 6
872- 3

V1SINEN(9Cf STATION 262, 4 HIIRAT STOR--M StIME 30
72- 9 112- 3 194-28 249- 6 271-11 299- 6 292-16 299- 9 331- 4 353-19 397- 5 440-17 449-12 456-10 463-16

465-6 477-5 493-13 499-7 521-4 597-4 629-6 643-3 662-6 6691-16 711-10 746-6 777-22 797-4 807-6

NIS.AET9 STATION 263, # HURDAT STORNS-HAX SU 35
72-13 103- 4 112- 4 194-38 249- 6 271-13 299- 7 292-22 299-10 331- 5 353-25 397- 5 440-22 449-15 456-13

463-21 463-IC 477- 7 493-16 4"9- 8 521- 7 526- 4 589- 4 397- 4 623- 3 629- 7 643- 6 662- 7 669-17 711-15
746- 7 777-31 797- 5 807- 5 872- 4

NISMEARSHORE 17ETZON 264, HURADT STU)I6S--UK SURGE 36
72-8 103- 5 112- 4 194-33 196- 4 249- 4 271- 9 292-17 299-8 353-21 399- 5 440-19 449-12 456-10 463-17

46W-13 47.-4 493-11 499- 6 21- 9 6- 7 541- 3 29-5 97- 3 623- 4 629- 7 610- 3 643-5 662-5 669-13
711-12 746- 7 777-26 797- 4 907- 5 872- 5

NISI E IýE :=TIA 4 265..5, 4 H.LiKr STOR-tS-X SURGE 35
72- 6 103- 6 1:2- 3 194-29 1%-.6 271- 7 292-15 296- 4 2"9 7 333-19 398- 9 440-15 449-11 456- 8 463-I5

465-15 492- 9 49- 4 521-10 526- 9 541- 5 589- 9 597- 4 673- 4 629- 6 643- 5 662- 3 669-10 711-10 746-6
777-21 797- A 307- 4 839- 3 672- 6

WISflEWS1CE BTATION .266, 0 HURlhAT STOW-MI SURGE 35
72- 4 103- 5 194-27 196-11 271- 6 292-14 296- 5 299- 6 353-10 398-13 440-12 449-10 456- 7 463-13 46.-17

493- 7 49q- 3 521-12 526-11 541- 6 562- 4 509-17 597- 4 623- 4 62- 4 630- 3 643- 6 69- 8 711- 9 746- 5
777-16 797-4 807-3 839-5 F72-6

WISI4E.RSI40R STATION 267, 6 HuIlAT STOMS-tW SURGE 33
72- 3 103- 4 112- 3 194-31 196-13 292-17 296-9 299- 6 353-22 390-20 440-13 449-11 456- 7 463-13 465-19

493-6 521-12 526-15 341-6 562- 6 599-32 597-4 623- 4 629-4 630-3 643-7 669-8 711-7 746-5 777-17
797- 5 939- 672- 8

ISI(MSI STATION 268, 1 HiUJAT STQWUfAX SURGE 28

112- 3 194-23 196- 9 217- 6 292-10 296- 5 299- 5 353-14 399-17 440-7 449-6 456- 4 463- 7 465-15 521- 7
526-13 541-6 552-4 562-4 599-19 597-5 643-4 669-9 ri-i1 797-4 835-4 939-S 872-25

NIWINDS IE STATION 269, 0 .RRIIfA STORW-MX SLOW 24
194-18 196- 5 217-10 292- 6 296- 3 299- 6 353- 9 399-11 440- 4 463- 4 465-11 521- 4 526- 9 541-20 552- 4
509-9 597-7 "69-8 777-6 797-4 907-4 920-6 835-5 972-29
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WISMIERSI1E STATIN 270v I6 HiT S HS-W SUREE 31
194-30 196- 7 217-16 292-12 2V6- 5 2"- 8 333-15 3M-14 432- 3 136- 3 440- 6 449- 4 463- 6 465-14 521- 6
526-12 541-25 552- 5 562- 5 519-14 597-10 643- 5 669-11 746- 3 777- 9 797- 7 007- 4 820- 9 835- 6 839- 6
972-45

NISI/PEM9 STATION 271, 0 1UWAT STOII-F• SUME 31
194-28 16- 5 217-12 292-15 296- 7 299- 6 333-16 399-10 432- 4 436- 3 440- 6 449- 4 463- 6 465-11 521- 5
526-12 541-33 2- 3 562- 7 309-11 97-10 643- 5 669- 9 712- 3 777- 797- 7 807- 5 820-10 835- 5 839- 8
872-38

UW1SIEM1UN STATION 272, 6 HMT STMNOS-AX SURE 29
76-6 194-33 196-4 217-11 292-25 296-9 2W-5 353-24 432-5 440-9 449-4 456-3 463-8 465-9 521-4

526-12 541-44 562-13 589-13 597- 6 643- 6 669- 7 712-8 77- 9 797-10 907- 5 935- 4 839-15 872-36

WISNEA STATION 273, # UI T SMW-f NO 29
194-22 217- 5 292-13 296- 4 299-6 353-11 432- 8 436- 4 440- 4 463- 3 465- 7 526- 9 541-39 545- 3 546- 5
552- 3 562- 5 589- 7 597-18 643- 4 669- 8 712- 3 777- 4 797- 7 907- 6 820-16 835- 5 839-8 872-19

NISflES E STATION 274, 0 HOT STIRNW SMRE 28
194-24 217- 5 292-11 296- 3 299- 7 3-1l 357- 3 432-8 436- 5 465- 7 526"10 541-40 545-0 546-12 552- 6
562-4 589-7 M97-30 643-6 669-9 702-S 777-4 797-6 007-8 820-24 835-8 839-6 872-19

NIS/INEMSU STATION 275, 1 HLIAT STS- SURE 31
76- 4 194-26 217- 4 2M2-13 29- 4 299"- 6 333-13 432- 8 436- 4 440- 4 463- 3 465- 6 526-10 541-39 545- 9

546-13 552-6 575-4 397-33 611-3 643-3 669-8 702-6 712-S 777-3 797-7 807-9 820-20 835-6 839-9
872-16

NISMENSIR STATION 276. # HEAT STRM6-MX SURG 29
76-3 194-20 217-3 292-10 26-3 299-5 353-10 432-5 436-4 440-3 465-4 526-9 541-30"545-9 546-9

552-8 575-3 597-28 611-3 643-4 669-7 702-6 712-4 797-6 807-6 820-11 835-6 839-7 872-12

NIS/hEARSKI STATION 277, # HURAT STORMS-IAI SUM.E 24
194-16 292-8 2A9- 4 353- 9 432- 4 436- 3 465- 3 526-8 541-24 545- 8 546- 7 552-10 597-24 611- 3 643- 4
669-7 702- 6 712-3 797-5 907-5 820-5 835-5 839-7 872-9

W1S/I(pp.c#JW STATION 279, # HEAT STORS X &SE 23
76-4 194-17 292-7 299-4 353-11 432-3 436-3 526-8 541-22 545-9 546-6 552-13 597-31 611-4 643-3

569-6 702-9 712-4 797-6 907-7 820-4 85-4 939-8

WISI WSW/ STATION 279, 0 HUAT STOMlS--IAI SUGE 18
194-13 292- 4 299- 4 332- 9 353- 6 436- 5 526- 6 541-12 545-10 546- 4 552-18 597-20 611- 4 669- 5 702- 8
907- 4 835- 7 839-6

WIS/NEANRqS STATION Z980, # HURAT STOlIS-M-X SUG 20
194-16 292- 4 299- 5 332-16 353- 6 386- 3 436- 7 520- 4 526- 6 541- 9 545-13 552-23 597-19 611- 5 635- 4
669- 5 702-10 907- 4 835-13 839- 4

W1SMENS1R STATION 291, 1 HURAT STQRHS-fIAI SURGE 17
194-10 299-4 332-13 353-4 306-3 436-9 520-4 526-4 541-5 545-8 552-14 597-10 611-3 669-5 702- 5
835-13 839- 3

WISINEM•IS3 STATION 292. HU6RDT STORN1S-I SU!4E 16
76-3 112-4 194-9 332-12 353-4 436-30 520-3 M3-3 541-4 545-9 552-10 597-7 611-4 669-4 702-4

935-15

NIS/nEJSHOE STATION 293, I HUAT STO116- SURE 9
112-5 194-5 327-3 332-6 436-8 53- 4 545-3 352-4 935-10

iIS/NEMR.4R STATION 284, 1 HURAT STAIS-fX SURGE 10
194-5 327-5 332-6 370-5 3M6-3 436-8 545-4 552-3 611-3 835-12
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¥1,INEW STATIC # HIMAT STOINS-o SUE 13
112- 4 194- 7 32" 1O 370- 7 36- 4 436-13 535- 4 545- 7 352- 4 597- 3 611- 3 X15-18

VISINEAOM STATION 29b, I2 HUAT STORG-AX 3M 13
194-7 327-11 332-10 370-8 3Bb-4 436-13 M5-5 545-7 =2-4 377-4 712-3 907-3 835-21

NISMAREMS STATION 297, HLRDAT STORG-W SM 13
194-6 327-12 332-11 370-9 386-4 436-14 M5-3 545-9 552-5 5?7-6 712-4 907- 3 635-22

WISf OIE STATION 289, 0 HM T SITES-M SM 16
112-6 14-7 327-18 332-18 353-6 370-13 36-5 436-20 520-4 541-3 545-14 2- ? 597-12 629-4 712- 6
835-33

1NWSMEMSO STATION 2998 I# URT STENS-I SW E 20
112-10 194- 7 327-23 332-20 35-16 370-14 386- 6 436-20 456- 4 520- 3 541- 4 545-19 W52-15 562-5 597-16
629-4 657-5 712-8 773-4 835-36

¥ISW•l•EMt STATION 290, # 1M•T STES-MI SM 20
112-10 194- 6 327-23 332-18 353-25 370-13 386- 6 436-19 456- 5 463- 4 541- 5 545-20 552-16 562- 6 597-16
629-4 657-6 712-7 773-3 035-35

N1SMAE4SMIE STATION 291, 0 IIMAT 51IE1-MIO 22
112- 8 194- 5 292- 3 327-24 332-15 35332 370-13 386- 6 436-17 456- 5 463- 5 541- 5 545-21 552-16 562- 6
597-14 629- 4 657- 7 672- 3 702- 5 712- 6 835-33

WIS/IEWAi STATION 292M, I IAT SITE- SWE 20
112- 6 327-16 332-11 33-29 370-11 396- 5 436-15 440- 4 456- 3 463- 5 541- 4 545-16 552-11 562- 5 597-12
657- 6 672-10 702- 6 712- 4 935-29

W1SINEA'S.•iCr STATION M93, 0 RMAT ST"IRS-MI SUE 19
112- 5 327-17 332-10 353-29 370-10 366- 5 436-14 440- 5 43- 4 541- 6 545-20 552-10 562- 4 597-10 657- 7
672-15 702-10 712- 4 835-29

HIS/W~EM9G STATION 274. S HIMAT STIEXS-M F SE 17
112-4 327-11 332-9 353-20 370-10 396-5 436-13 440-4 S41-4 54-14 552-6 597-7 657-8 672-10 702-8
712- 4 835-26

WISINEWS&UMfE STATION4 M,5 # IUWTO STORMS-MT SIM 16
112- 3 327- 7 332- 8 35.-13 370- 8 386-5 436-13 541- 3 545- 9 552- 4 597-5 657-9 61 712- 4
935-25-

NISINEIARSI(IC STATION 296, # HUOAT SiTSMr* SIM 17
112- 3 327-8 332- 8 353-12 370- 386-6 436-13 440-3 541-4 545-11 552- 4 597-5 657-10 672- 5 702- 7
712- 4 935-29

NIS/NlARSM STATION 297, |0 HIIAT 5GIES-MR SM 19
112- 4 327- 9 332-11 353-13 370-10 306- 6 436-16 440- 4 541- 5 545-13 352- 4 597- 4 657-11 672- 6 702- 9
712- 5 748- 3 85-33

1ISfl•E1WM SITIAM 29, t RIMAT iWE-MI SM 1
112- 3 327- 9 332-10 353-11 370- 9 316- 7 43,6-16 440- 4 541- 5 545-13 552- 3 597- 3 657- 9 672- 5 702- 9
712- 5 748- 3 83532

WIS/MEARSHO STATION 2?, 11 IMOT STOES-MI WK 13
327-5 332-7 353-6 370-6 386-8 436-15 541-5 5•45-7 657-6 702-8 712-5 749-4 835-29

UISAE, M STATION 380. 0 MOT STOIESM WUE 15
327-4 332-7 353-5 370-5 386-9 432-3 436-16 541-4 545-5 577-3 657-5 702-8 712-6 748-5 835-31
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NISA•lI• E STATION 301, 0 HUDT Si-i SURE 14
327-4 332-7 353-4 370-6 386-12 436-1 541-4 545-4 597-5 657- 5 702-7 712-8 748-6 35-32

MISf•RHOSRE STATION 302. 0 IIRAT STWS-M SURGE 15
327- 4 32- 6 353- 5 370- 6 36-17 432-3 436-21 541-5 35 5 597- 5 6,57- 6 702- 9 712-12 74-9 835-42

NiS/MlfBIOE STATION 303, 1 ItEMAT STO -W SURGE 16
327-4 332- 8 3-5 370- 7 386-20 432- 4 436-23 5-3 541- 5 545- 5 597- 6 657-6 702- 7 712-16 748- 9
835-35

NIS/•EnMRSOE STATION 304. # HUR* T STIRN-MAX SEUE 16
296-3 327-4 332-6 353-3 370-5 306-19 436-19 55- 3 541-5 545-4 597-6 657-5 702-8 712-14 748-9
835-36

NISWINASHREE STATION 305, # HIROAT STIG-W SURGE 16
296- 6 327- 5 332- 6 353- 4 370- 5 386-18 438-19 M- 4 541- 8 545- 5 597- 6 657- 5 702-14 712-14 748-10
235-42

UISlIEM STATIC" 306. 0 HI.MAT S1NU-MX SUE 15
296- 4 327- 4 332- 5 3- 4 370- 5 386-24 436-21 35- 4 545- 4 97- 6 657- 5 702-12 712-17 740-12 85-42

WIS/INEASORE STATION 307, 1 HIRDAT STONIS-OX SURGE 12
332- 5 353- 3 370- 5 386-27 436-20 W5- 5 597- 7 657- 5 702- 8 712-16 748-12 835-40

WISINF.WS RE STATION 309, HURMAT STO "IIS-MX SURE 12
332- 5 353- 3 370- 5 3W6-29 436-20 M- 5 97- 9 657- 4 702- 5 712-14 748-10 835-34

NISMfARSI0RE STATION 309, # HURAT STIOE-M"X SURGE 11
332- 5 370- 6 386-28 436-19 535- 6 597- 9 657- 4 702- 4 712-12 748- 9 835-27

NISPEARSHORE STATION 310, # 'iEAT STOI5S-'.X ISL,6E 12
332- 5 370- 6 386-36 436-22 535-10 597- 9 657- 4 702- 4 712-12 748- 9 905- 3 835-30

NISIEARSHORE STATION 311, 1 IURDAT STOHS,-9I SURGE 11
332- 5 370-7 386-- 436-20 535-7 597-9 657-4 702-3 712-9 748-7 835-23

NISINEARH STATION 312, # .4JAT STOIS-MX SU 10
332- 5 370- 7 386-23 4:36-16 5-5 597- 7 657- 4 712- 7 748- 5 935-1B

WIS1MEASHM SIATION 313, 4 .UlDAT STN4IS-MI SURGE 11
332- 6 370- 7 386-23 436-17 440- 3 535- 5597-6 712- 7 748-1F 8 -3 835-16

WISINEAM.SHR STATION 314, # IURDAT STORMS-MAX SUE 10
332- 5 370- 7 386-720 436-14 4W. 3 535- 4 597- 5 712- 6 748- 4 835-14

WIS/NEAR9ORE STATION 315, 1 HURDT STCW -fl SURGE 11
332- 5 370- 8 396-24 436-18 440- 4 5- 6597- 8 643- 3 712- 6 748- 5 835-17

NlS/EASNRE STATION 316, # HURDAT STURPIS SUJRE 10
332- 5 370- 9 386-22 436-15 440- 4 535-6 597-7 712-5 748-4 9 35-15

WISI ERSH STATION 317, 1 IRMAT STW S-W 1SEE 13
332- 5 370-10 386-21 436-13 440- 5 522- 3 35- 5 97-6 643- 3 712- 5 748- 4 805- 3 e35-14

VIS/WlAM E STATION 318. 0 HIRAT STSI -MX SERGE 13
332-6 370-11 386-17 436-11 440- 5 522-3 535--4 597-5 604-4 643-3 712-4 748-3 935-11

NIS/lEN tRS STA1ON 319. 0 HIVAT STI]N'S-MI WEE 12
332- 6 370-11 396-13 436- 9 440- 6 522- 3 M35- 4 597- 5 604- 4 606- 3 712- 3 835-10
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iSI•WtHEKI STATION 320, 1 MIDOAT STQ-rH1 E 7
32"-9 370-8 386-9 436"5 r22-4 606-3 935-5

NISMAEI STATION 321, S ILKAT STORMS-W SLIFE 7
332- 8 370- B 386- 522- 5 604- 4 606- 4 623- 4

ISlPNEW&M STATION 322, I ML.OT STONGS-tUSi.E 8
332-6 370-S 3W6-4 440-3 =2-5 604-3 606-4 623-4

UISAE5NOI STATION 323, 1 HLIUMT ST•.N- SURGE 7
332-6 370-6 386- 4 522-4 604-3 606-4 623-4

NIS/EM STATION 324, 1 MIROT STI(WS-tH SLIE 8
332-5 370-5 3M6-5 436-4 522-4 604-3 60r6 4 623-4

MISINEMS1M STATION 325, 0 HIMAT STOR-X SME 8
332-6 370-5 386-5 436-4 522-5 604-5 606-4 623-4

NISMEINGM STATION 326. I I•AT Sru-MX SUME 9
332-5 370-4 3J"-6 436-6 522-5 604-4 606-4 623-4 W -4

MISMENSM STATIOI 327, 1 MOT STORMS-4W MSE 9
332-5 370-4 3W6-6 436-8 522-5 504-4 606-4 623-4 U5-5

NISMENO STATION 328, 6 HUII T 5TWNG-W1 ME 11
332-5 370-4 386-7 436-10 322-5 535-3 597-4 604-4 606-4 623-4 835-6

N1S/,ff&M STATION 329, 6 I4WAT STWMS-M RME 11
332-5 370-4 386-7 436-10 52'2-5 535-4 597-6 604-4 606-4 623-4 835-7

VISf•lENM STA'TIO 330, I RLTE STONM-MX SME 11
332-S 370--4 386-8 436-12 522-5 535-5 589-4 597-7 6W4-.4 606"-4 35- 9

1ISINEASM STATION 331. # RRAT STW46-MX MLOE 12
332-•5 370-4 3186-7 4r6-2 522-5 535-5 589- 4 597-9 604-4 606-4 623-5 835-10

IS/I•E.MSI STATION 332, 4 HIJAT STINR6H X SUME 10
32-5 370-4 396-5 436-8 522-5 535-3 597-5 606-4 623-5 835-6

NI1S/ENOM STATION 333. 1 H4JRT STOE-f1A M.E 10
332-4 370-4 386-5 436-9 =22- 535-3 397-5 606-3 623-5 835-7

NISMEMSNE R STATION 334, 0 HLAT ST1W4S X ME 9
332- 4 370- 3 436- 7 522- 5 57- 4 606- 3 623- 5 935-5

NISFNlEROW STATIO 335, U SNIWIA STWISU-A ME 6
332"-4 436-9 522-5 597-3 623-5 935-4

iI1SfEMSHO STAT18N 336, 1 HMAT SlP6-RX SME 7
332-4 436-11 522-6 597-3 623-5 676-4 935-4

UIS/lNEM5•H STATION 337, S RMAT STlMS-MA U E 6
332-4 436-8 W2-5 623-5 676-5 835-3

UIe/lERMw STATION 338, # wMar S• -I sMowE s
332-4 436-6 522-6 623-3 676-3

In E STATIO 339, 0 WUAT ST1l-fW SUM 7
332-4 370-3 436--9 522-6 623-5 676-4 M35-3
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iI1SIMHON STATION 340, 0 lOTT STIRM SURGE 8
332-4 370-4 436.10 522-6 377-3 623-6 676-4 835-3

ISflS/ERSHDRE STATION 341, 1 HURIT STOIS-MI SE 9
332-4 3W0-4 436-12 522-6 597-3 623-6 676-5 777-3 835-4

VISflEil4 STATION 342, 1 MU•T STWIS-hX SRGE 6
332-4 370-3 436-11 522-6 597-3 623-5 676-7 835-4

V1S/I.E.RSi4E STATION 343. 1 MIOT STOIRS-M SURGE 7
332.-4 436-10 522--6 597-3 623-5 676-8 835-4

MIS/IEM9• STATION 344, 6 MOI• STIRS- SURGE 7
332.-4 436-11 522-6 597-4 623-.5 676-4 835.-4

MIS/AMEARHOIE STATION 345, 1 URMAT STONRS-I SMRGE 9
332-4 370-3 436-15 22-6 597-4 606-4 623-5 676-4 835"-5

WIS/M.I STATION 346, 6 MOIT STOIRS-I RE 13
332-s 370-4 436-14 477-4 522-6 535-4 597-7 604-3 623-6 676-4 777-4 779-4 835-8

WISIENMI• STATION 347, 1 MOIAT STIRS-MI SURE 10
332-4 370-3 386-6 436-11 522-5 535-.3 5N7-6 606-4 623-5 835--7

ISMENl SC STATION 348, 0 HURDAT SMR SURGE 10
332-4 370-4 386-6 436-11 522-5 535-4 597-7 606-3 623-5 835-8

MISN•AlOlE STATION 349, I IUROAT STIRHS-MX SURGE 11
332-4 370-4 366-6 436-10 5"-5 535-4 597-7 604-3 606-3 623-5 835-8

NISINEARS9RE STATION 350, HIJRDAT S -MI SURGE 12
332-5 370-4 386-8 436-12 522-5 35-5 589-4 597-9 604-4 606-4 623-5835-10

WISMNEARSHORE STATION 351, 0 IIUDAT STOIIS-hNAI SE 11
332-5 370-4 396-8 436-12 5.:-5 535-5 589-4 577-8 604-4 606-4 835-10

NISIIEAR9SH)lF STATION 352, 6 HIR.DAT STORIS-MAX SURGE 11
332-5 370-4 386- e436-12 522W- 5 53 5 589-3 597-8 604-4 606-4 835-•

MISISEM&S STATION 353, # HURDAT STR)S-MAX SM 10
332-5 370-4 386-7 436-12 522-5 535-3 597-5 604-4 606-4 835-6

UVISMEAMM STATION 35•4 # MUODT STMI SURGE 10
332-5 370-4 386-9 436-14 5W-5 35-"4 597-6 604-4 606-4 835-8

MIS/WIE STATION 33, # HUAT STORIS-MAX SURGE 8
332-5 370-4 386-7 436-9 522-5 604-5 606-4 835-5

SISMlRSHORE STATION 356, 31 1LIRT STORNS-IMA SURGE 8
M2-6 370-5 386-5 436-5 522-5 604-5 606-4 623-4

WIS/NEMOIIIE STATION 357. # HUNT li IVT W S-IJME 8
M2-5 37W-5 386-4 436-3 522-4 604-3 606-4 623-4

WIS/IE•GM STATION 35B. I MORT STOR SURGE 7
332-6 370-7 386-4 522-4 604-4 606-4 623-4

WIS1•ESM STATION 339, 0 MOT STIRS-W 9ME 10
332-7 370-10 386-6 436-5 440-55 -5 604-5 606-4 623-4 835-4
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WISINEASM STATION 30. I Ht40AT STONS- W 9M 11
332-8 370-13 36-10 436-6 440-5 522-4 604-5 606-4 623-3 05-0 3 835-6

NISW1ARSIIW STATION 361, 0 IROAT STWMB-MIX W 10
332-8 370-13 366-8 436-5 440-5 522-5 604-5 606-4 623-4 835-5

NISMEMRIIE STATION 362, IUMAT STOPNS-'I S EM 15
332- 6 370-13 36-14 436-14 440- 9 522- 4 3- 6 597- 7 604- 7 606- 4 623- 3 643- 5 712- 4 748- 3 835-12

MISEfAR.MI STATION 363, 6 2MT STIONS-I SURBE 16
332-6 370-12 386-19 436-18 440-7 W22-4 535-7 597-9 604-7 606-4 623-3 643-7 712-5 74-4 805-4

WISMEWMSIO STATION 364, 1 MIOT S156S-MX SMWE 15
332- 5 370- 9 386-31 436-26 440- 5 535-11 546- 4 597-14 604- 4 643- 5 702- 3 712- 8 748- 7 805- 3 835-24

NIS/INENIUE STATION 365. 1 HNRDAT STWINS-MR SUITE 15
332- 3 370- 6 386-31 436-29 440- 5 477- 4 535-12 546- 4 599- 4 5797-14 643- 5 702- 3 712- 7 74- 7 835-25

MIS/IIE.I E STATION 366, 6 NUOT $15 -MR SUWEE 15
332- 5 370- 9 306-33 436-29 440-5 535-12 546- 4 597-14 604- 3 643- 4 702- 4 712-8 748-8 905- 3 8M5-26

NIS/fENOW STATION 367, 1 IM T STINGS-MIX SURE 15
332- 6 370- 9 386-30 436-27 440- 4 522- 3 535-10 597-13 604- 3 643- 4 702- 3 712- 9 748- 7 805- 3 835-23

VIS/flEMSH STATION 368, # I.IRAT STOING-M SE 16
332-5 370- 8 386-36 436-33 440- 4 322- 3 333-13 346- 3 397-17 604- 3 643- 3 702- 4 717-10 748- 9 905- 3
835-29

NIS/NEAIRS STATION 369, 6 HMOT STOIM S-IMRl 10
332- 5 370- 7 306-29 436-22 535- 8 597-10 712- 9 748- 7 805- 3 835-22

W15S/ENO STATION 370, 6 HIIM T STOFM-MX SUJRE 12
332-5 353-3 370-7 36-34 436-25 335-9 597-14 702- 4 712-11 748-8 905- 3 835-27

WI5fIN MSlR STATION 371, 6 MURDAT ST1I-MX SIR6 12
332- 5 353- 3 370- 7 386-39 436-25 535-11 597-1! 702- 5 712-!4 748-11 805- 3 835-33

WIS'EM STAT1ON 372, 6 HURDAT STW4I-MX SURG 13
332- 5 353- 3 370- 6 386-43 436-24 535-12 597-10 657- 5 702- 6 712-16 748-13 W5- 3 935-39

NISIWARM STATION 373, 6 NIT STIN-MlAX SItlM 13
296- 5 332- 5 353- 4 370- 5 306-43 436-25 535- 6 597- 9 6r,"- 5 7C2- 1 712-22 748-19 835-55

1S/NEAERSHORE STATION 374, 1 HMT STORG-MX SLIRM 15
296- 6 327- 4 332- 5 353- 4 370- 5 386-36 436-22 535- 4 545- 4 597- 6 657- 5 702-14 712-23 748-17 935-61

I1SMENOIM STATION 375, 6 4JAT STOINS-MI SI 18
296-B 327-5 332-6 353-4 370-6 396-29 436-21 477-4 535-4 545-S 546-3 597-6 657-5 702-20 712-20
748-16 779- 3 835-5

WIS IIIMIEN STATION 376. 6 I T STINS-MX SUME 19
296-8 327-5 332-6 33:-4 370-5 396.-19 432-3 436-18 477-4 35-4 541-9 54135- 3 597-6 65"7- 5 702-18

712-14 748-10 779- 3 835-43

MISME IONE STATION 377, 6 IUMAT STWNS-MR SIRE 17
296-4 327-5 332-7 353-4 370-6 386-19 432-3 436-21 535-3 541-6 545-3 597-5 657-5 702-9 712-16
741-10 835-39

WISfMEAF& STATION 378, 6 R•AIT STQIN-MX SIME 16
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32-5 332-0 353-5 370-7 316-20 432-4 436-23 W5--3 541-6 545-5 597-6 657-6 702-8 712-16 74W-9
M3-35

VIS/INEMS STATION 379. # IIDMT STIB-MAX SURGE 16
327- 5 332- 9 353-5 370- 7 386-16 432- 4 436-22 5- 3 541- 3 545- 6 597- ý 657- 6 702-10 712-12 74- 9

835-45

NIS/ENECi E STATION 390, 1 HURDAT STWMS-M SRIGE 16

2%- 3 327- 6 332- 9 353- 5 370- 6 386-12 432- 5 436-19 541- 6 545- 7 597- 4 657- 6 702-11 712- 7 740- 6
835-37

1WM1SHO STATION 381, 6 MURDT S105-M SIURE 16
32?- 5 332- 9 353-6 370- 7 3M6-14 432- 4 436-21 541-6 545- 6 597- 5 657- 6 702-11 712-9 748- 7 805- 3
035-44

NIS/lWWWR STATION 382, 1 HJROAT STWMr SM 17
296- 5 327- 7 3-, 33- - 370- 6 3r6-12 432- 6 436-17 440- 3 541- 7 545-9 597- 4 657- 6 702-14 712- 6
749- 5 635-39

VISfINEMS STATION 303. # H6JRAT STW S-Ml SURGE 16
296-4 327-6 332-8 353-6 370-6 396-11 432-4 436-16 541-6 545-9 597-3 657-6 702-12 712-5 746-4
935-36

MISiEMRIOE STATION 394, # IUAT STOl5-MX SURGE 17
296-4 327-7 332-8 333-9 370-7 386-8 432-4 436-15 44C-3 541-7 545-10 597-4 657-9 702-12 712-5
748- 4 835-32

iISIWJE1SWH STATION 393. . HJRIAT Sl)IMS-M SLOW 20
112- 3 299- 3 296- 3 327-10 332-10 3W-12 370- 9 386- 8 436-16 440- 5 541- 6 545-14 552- 4 597- 3 657-10
672- 6 702- 9 712- 5 748- 3 035-33

NISINERl9'RE STATION 3V6, 6 I4.MT STmO7 - SURGE 17
112- 4 327- 9 332-9 353-13 370-9 396- 6 436-13 440-4 541- 5 545-13 552- 5 597-5 657-11 672- 6 702- 9
712- 4 835-29

WISI/EA1CR E S1ATION 387. # I4RDT STS-#MX SURGE 17
112- 4 327-12 332- 9 333-17 370-10 386- 5 436-13 440- 5 541- 5 545-16 552- 6 597- 6 657-10 672-10 702- 9
712- 4 835-27

MISIMARSIRE STATION 388, # H1JR11T STWMS-rAX SIRGE 19
112- 4 327-10 332-11 353-13 370-10 36- 9 436-17 440- 4 541- 5 545-14 552- 4 597- 4 657-11 672- 6 702-10
712- 6 748- 3 e35-34

MiSINEMSR STATION 3a9, # MOT STCMVX SI6E 20
112- 6 296- 4 327-18 332-10 353-25 370-11 386- 5 436-13 44W- 7 463- 3 541- 7 54'-24 552- 9 562- 4 597- 9
657-11 672-17 702-13 712- 4 835-28

W$rPN.ARSHONE STATION 190. 1 6i T Su8S-X SIGE 22

112- 6 292- 4 296- 4 327-21 332-11 353-31 370-11 396- 5 436-15 440- 6 456- 3 463- 5 541- 7 545-24 552-11
562- 5 W97-11 657- 9 672-17 702-12 712- 4 835-29

MISINEM M STATION 391. 1 NUMAT SUM I SURE 24
112- 9 194- 4 292-5 296- 3 327-29 332-15 353-41 370-12 366- 5 436-16 440- 5 456- 5 463- 6 541- 6 545-27
552-16 562- 7 597-13 629- 5 657-10 672-12 702-10 712- 6 835-31

NSlMEWMIE STATION 392M, I 4 T STO -M WIRE 23
112-10 194- 5 292- 5 327-30 332-16 3-39 370-13 396- 6 436-17 440- 4 456- 6 463- 7 541- 5 545-26 552-19
562- 9 597-13 629- 6 657-10 672- 5 702-10 712- 7 •-33

1ISIMEAMM STATION 393, 1 HURDAT STW~rr= SURGE 22

Appendx C Slorm Event and Maximum Surge Elevation Cross-Reference C33



112-13 14- 7 2- 4 327-30 332-21 Z3-31 370-1 31D- 6 431-20 45r- 7 463- 5 541- 5 545-27 M52-21 562- 7
597-18 629- 6 657- 9 702- 4 712- 9 775- 5 35.-31

WISINEMSO STATION 394. 0 HUR1 T STUIINS-W SURGE 20

112-12 1"- 7 327-25 332-21 353-13 370-15 36- 6 436-20 456- 4 520- 3 541- 5 545-22 332-16 562-5 597-16
L29-5 657-5 712-0 775-5 635-37

MISNE.4ARSHR() S[ATIoN 395, 4 HIMnAT STOV-I9P SURGE 19
112- 8 194- 8 327-23 332-21 353- 7 370-15 306- 6 436-21 520- 4 541- 4 545-19 552-11 597-1 629- 5 657- 3
712- 7 775- 4 835-38

MIS/NEMtSHDE STATION 396, 0 HUItRT STU-,.1 ME 16
112- 5 194-9 327-21 332-18 370-14 306-6 436-22 520--4 335-.3 541-3 545-14 552- 7 597-9 629-5 712-5
935-33

NW1SIEOR STATION 397. S HU T STON SRIME 17
76- 3 112- 5 194-10 327-15 332-17 370-11 36- 5 436-18 520- 4 95- 4 541- 3 545-12 2- 8 597-6 712- 4

907- 5 835-31

MiSitiNOW STATION 399, 1 IiUMAT ST - SUME 1I
112- 7 194-10 327-13 332-14 370-10 306-5 436-19 W35-3 541-3 54'-10 52-7 597-5 611-4 807-4 W-27

NISfIlESIfIK STATION 399, 1 IMOT STry-MZ MURGE 15
112-7 194-9 327-7 332-12 370-5 386-4 436-12 535-5 541-3 545-9 552-7 597-5 611-4 6691-3 835-20

NISIWIE29 STATION 400, IIM T ST - SURME 21
76- 5 112- 7 194-11 327- 3 332-16 353- 6 366- 3 436-11 520- 4 535- 6 541- 5 545-12 M2-12 597- 8 611- 4

635-3 669-4 702-4 712-5 797-3 03-15

WIS/NEAR9M STATION 401, 1 HIAT ST1FM-W EG 23
76- 5 112- 3 194-15 M92- 4 29- 4 332-19 353- 7 36- 3 436-12 520- 6 526- 4 541- 7 545-14 552-19 597-13

611- 4 635- 4 669- 4 702- 6 712- 5 797- 3 907- 5 935-18

"I15'Si1FR i STATION 402, I# RWAT SOIS-M SURME 21
194-17 292- 299- 5 332-19 3Z3- 6 396- 4 436-10 520- 5 526- 5 541- 9 545-14 552-22 575- 3 597-17 611- 4
635- 5 66T- 5 702- ? 807- 5 835-17 839- 4

WIS/tEIRý E !ATION 403. 1 H1UT STOIS-WX SURGE 23
194819 292- 2 99- 5 332-19 353- 9 386- 4 436- 7 520- 5 526- 6 541-11 545-16 546- 4 552-27 597-23 611- 5
623- 3 635- 5 L69- 5 702-12 797- 4 807- 5 835-12 939- 4

WIS/EARSKJRE SIATRiON 404M S HIJAT STOQ-M1X S.ME 30
76- 6 194-24 2•92- 8 296- 3 2--- 5 332-10 Z3-13 396- 3 436- 5 463- 3 520- 3 526- 9 541-19 545-16 546- 6

552-28 562- 3 597-39 611- 5 623- 4 635-5 643- 4 662- 4 669- 5 702-18 70- 5 797- 8 907-11 935- 6 839- 8

N1S/NE% STARTIOIN 405, 0 HLIR)tT STORfl-M SURGE 27
76-10 194-27 292-13 296- 5 299- 4 353-20 432- 5 440- 5 456- 4 463- 6 526-10 541-30 545- 9 546- 9 552-15

562- 6 597-55 611- 4 643- 4 662- 6 669- 6 702-15 712- 9 797-13 907-14 835- 3 839-10

NI&Sd E STATION 406, # HUJIAT ST'RMS-tX MURE 33
76-10 194-32 217- 4 292-17 296- 7 2" 5 33-23 432- 7 436- 4 440- 7 456- 5 463- 7 465- 4 526-11 541-40

545-10 546-14 552- 7 562- 7 597-49 611- 4 643- 5 662- 7 669- 7 702-10 712-10 777- 4 797-13 907-14 920-13
935- 5 839-12 972-14

WlS/E M STATION 407, # IMT F -9 SMRGE 33
76- 8 194-33 217- 5 292-18 296- 6 299- 6 353-20 432-8 436- 4 440- 6 456- 3 463- 5 465- 5 5-26-11 541-44

545-10 546-16 52- 5 562- 5 597-46 611- 4 643- 5 662- 6 669- 8 702- 8 712- 8 777- 4 797-11 807-12 820-19
8- 6 839- 9 972-16

W15INEARIORE STATION 408. 1 IUHUT STO -W SM 32
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76- 6 19-34 217- 5 292-19 296- 6 299- 6 3-19 432-10 436- 4 440- 6 463- 5 465- 65U6-11 341-49 545--
546-19 562- 3 575- 3 597-37 611- 4 643- 6 662- 5 669- 8 702- 6 712- 9 777- 5 7V7-10 807-10 820-25 835- 6

9,-11 872-18

UISMtS STATION 409, 0 IHIJAT STON-MU UK 34
194-31 217- 6 292-15 296- 4 299- 9 332- 3 353-14 357- 3 432-11 436- 6 440-- 4 463- 3 465- 8 526-11 541-49
545-8 546-16 556265Q-6 59-9 597-34 611-3 630-3 643-7 669-10 702-5 712-4 777-4 797-7 907-9
820-17 935- 9 839- 7 872-23

*IS/•EGIM STATION 410, 0 NI4T STWIS-4I UK 29
76- 5 194"29 217- 7 292-20 296- 6 299- 6 333-17 432-12 436- 3 440- 6 463- 5 465- 7 526-11 541-49 546- 4

562-9 5N9-9 597-16 630-9 643-5 669-7 712-6 777-5 797-10 807-7 820-7 835- 5 939-12 872-23

NIS flEIRSmOR STATION 411, 1 HLIT ST1-W SUR 30
76-10 194-41 196- 5 217-14 292-33 296-14 299- 6 W"35 432- 5 440-14 449- 6 456- 6 463-13 465-20 521- 5

526-13 541-3 562-19 599-18 597- 5 630- 5 643-6 669--8 712-13 777-12 797-13 907- 5 935- 3 839-19 B72-44

NISMIEN E STATION 412, IHU T ST3VG-W UE 34
76 5 194-43 1%-7 217-19 292-24 296-12 299-6 353-21 3 -15 432-4 436-3 440-11 449-6 456-4 463-10

465-14 521- 6 526-15 541-36 562-13 509-19 597- 9 630- 4 643- 7 662- 3 669-10 712- 7 746- 3 777-13 797-11
907- 5 835- 6 839-14 872-56

NISMN&Mn STATION 413, 6 HIUNT STUG-W SUME 35
112- 4 194-42 196-10 217-26 292-17 296- 8 299"- 9 323-22 396-21 432- 3 436- 4 440- 9 449- 7 456- 5 463- 9
465-19 521- 9 526-16 541-22 552- 4 562- 8 399-22 597-10 629- 3 630-9 643- 7 669-13 746- 4 777-14 797-10
007-5 820-9 935-7 939-8 172-65

VISMI ER STATION 414, 6 19.AT STO]IS-M SMt 33
112- 3 194-37 196- 9 217-21 292-17 296- 8 299- 7 353-21 398-18 440-10 449- 7 456- 5 463- 9 465-16 521- 6

526-16 541-12 552- 4 562- 8 589-20 597- 6 629- 3 630- 7 643- 6 669-10 746- 3 777-14 797-8 807- 4 820- 4
835- 5 839- 9 872-58

NiS/NEtSM STATION 415, 3 I.PDAT STRS-I01 SIM 31
103- 3 112- 4 M94-40 196-12 217- 6 292-19 296-10 299- 6 •3-26 399-26 440-15 449-11 456- 8 463-13 465-,1
521-11 526-18 541- 6 552-3 562- 9 599-34 597- 5 623- 4 629- 5 643- 9 669-10 746- 4 777-20 797- 7 839-I0
972-36

W!SI/f.NSHOPE ZTATION 416, # H4I.IT STOIlS-MIX SW.M 35
72- 5 94- 4 103- 6 112- 3 194-42 196-16 292-26 296-12 299-6 353-32 399-26 440-20 449- 17 456-11 463-:.

465-22 477-4 493-8 521-15 526-19 541-7 562-11 589-45 597-3 623-4 629-7 643-11 669- 711-8 74,-
777-26 797- 6 907- 4 839-12 92-9

MISIWSHX S-4TATION 417, # HUR4T STO6S-AAI SLfE 38
72- 7 94- 3 103-10 112- 3 194-41 196-19 271- 9 292-25 296-10 299- 7 353-32 399-21 44,)-71 449-18 456-U1

463-22 465-25 477- 4 493-10 499- 5 521-19 526-16 541- 5 562- 8 599-17 597- 3 623- 4 6•79- S 643-11 662- 4
669-10 711-10 746- 7 777-27 797- 5 07- 4 939- 9 72- 6

N1SIl(MSS STATION 419, 1 HIJAT ST6IS-MAX SLIE 37
72-11 94- 4 103-11 112- 3 194-45 196-13 271-10 292-27 296- 9 299- 7 353-35 398-16 440-25 449-19 456-15

463-27 465-25 477- 5 493-12 499- 6 521-16 526-16 541- 4 562- 7 599-4 623- 4 629-10 643-11 662- 5 669-12
711-12 746- 9 777-36 797- 6 807- 5 939- 8 972- 6

iWM1SI E STATION 419, IHRIAT 5TM6S-M SLIM 39
72-16 94- 3 103- 6 112- 4 194-49 196- 4 249- 5 271-13 292-28 296- 6 299- 9 353-33 397- 3 399- 6 440-29

449-19 436-16 463-27 465-20 477- 6 493-15 499- 8 521-11 526-11 562- 5 599- 4 597- 3 623- 4 629-11 643-10
662- 6 669-15 711-15 746-10 777-43 797- 6 907- 6 939- 5 872- 5

WISINEEARMW STATION 420, 6 HUR.MT STOG-MX SLtE 37
72-20 103- 4 112- 4 194-54 249- 8 271-1S 299- 9 292-34 296- 5 299-11 331- 9 353-38 397- 6 440-30 449-21

456-20 463-32 465-11 477- 9 493-23 499-11 521- 5 526- 7 562- 3 599- 4 597- 4 623- 3 629-10 643- 9 662-10
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669-20 711-20 746-10 777-41 797- 7 907- 7 872- 3

hISIIAMOW STATION 421, t HUS RT S1TQH5-S-f U RG 32
72-15 112- 4 194-47 249- 8 271-10 299- 9 2M2-2 299-12 331- 6 •3-31 397- 7 440-27 449-18 456-17 463-27

463- 6 477- 9 493-23 499M-1 521- 4 526- 3 319- 4 •97- 5 629-10 643- 6 662-11 649-21 711-15 744- 8 777-30
797- 6 07- 6

IS/fNlE9 STATION 422. 4 AUAT STN-MAX1 SUG 32

72- 9 112- 5 194-51 249-10 271-22 219-11 292-30 299-13 331- 9 353-35 397- 8 440-29 449-18 454-20 463-29
4W5 3 477-10 493-29 499-14 521- 3 59- 3 597- 6 629-11 643- 5 662-12 669-23 711- 8 746- 6 777-21 797- 5
907- 7 972- 3

MISVllEJ STATION 423, 0 HURMT STINS-M SUE 29
72- 8 112- 5 194-43 249"-11 271-23 269"-11 M-I? 299"-16 331- 7 Z3-26 397-10 440-26 449-16 456-15 463-20

477- 9 493-29 499-12 521- 3 569- 3 5•7- 6 429-10 662- 9 669-26 711-6 767-20 797- 5 907- 7 72- 3

NISfN IEW STATION 424C 6 U11RT ST -f4 SURE 20
72- 7 112- 5 194"-34 24-12 271-21 299-10 292-12 299-16 331-13 353-19 397-10 440-21 449-13 454-11 463-14

477-7 493-26 499-10 521-3 597-7 629-98 662--7 669-24 711-5 777-18 797-4 807-5 972-3

NIS/1EARIGE STATION 425. I HUIT S -M SUIRE 30
72- 7 112- 6 141- 3 194-29 249-14 271-23 29-11 292-11 299-19 324- 4 331-13 333-15 397-12 440-19 449-11

454- 8 463-10 477- 8 493-26 499-10 521- 3 597- 7 629-10 662- 8 6b9-25 711- 4 777-18 797- 4 907- 7 972- 4

NISMAPOW STATIO 426, 0 MOT STRIS-9X SUR 2-7
72- 6 112- 6 194"-24 249-16 271-22 209-11 292-11 299-19 324- 4 331-13 3-13 397-12 440-16 449- 9 456- 7

463-8 477-9 493-22 4 9 597-10 629-10 662-7 669-18 711-4 777-17 907-5 872-4

NISMIARSHORE STATION 427, 4 I4OT StORH-X SURG 27
72- 6 112- 7 127- 5 194-21 249-20 271-23 289-11 292-10 299-19 324- 4 331-13 333-10 397-10 440-13 449- 7

46r- 5 463- S 477-10 493-20 499- 8 597-13 629-11 662- 6 669-12 711- 4 777M-19 872- 4

ISfiAlE STATION 428, 6 UI4AT STORS-*X SiR. 27
72- 6 112- 7 127- 5 194-10 249-22 271-22 289-11 292- 9 299-15 324- 4 331-17 353- 8 39'- 6 440-10 449- 5

436-4 463- 3 465-3 477-9 493-17 499-?7 597-14 629-10 662-6 669-5 777-19 872-4

NIS/INE•MRE STATION 429, 0 MIO•T STORICS-AX SURGE 25
72- 4 112- 7 127- 5 194-15 249-19 271-18 276- 6 289-11 292- 8 299- 9 324- 3 331-16 -3- 2 397- 3 44)- 9

449- 4 456- 4 473- 3 477- 8 4"-13 49- 6 597- 6 629- 9 662- 6 777-16

NIS/lNERSN 1 STATION 430, # fI.NAT Sl"3-flAX SURGE 17
72- 3 112 127- 3 194- 8 249- 8 271-10 276- 4 299- 7 29?2- 4 331-10 - 6 440- 4 477- 4 493- 5 •29- 5

662- 4 777-10

NISMEM STATION 431, # HUOAT STOIS-MX SURE 13
112-7 127-3 194-6 271-7 276-5 289-5 292-8 331-8 353- 33'7-4 629-4 662--3 777-8

WISIM MIO STATION 432, 0 1MOT STOM-"*X SURG 14
112-7 127-4 194-6 271-7 276-6 29-6 292-9 296-4 331-10 333-8 357-5 473--4 629-4 777-7

NISJIEAS STATION 433, 1 MOT ST9N64 SUNK 20

112- 9 127- 5 14- 7 271- 9 276- 9 299-9 292-14 296-6 331-14 353-11 357- 6 440- 3 461- 3 473- 5 477- 4
499"- 3 530- 3 629- 7 662- 7 777-11

WIS/NENBM STATION 434, 1 HUIAT S7V-I SUITE 22
112-10 127- 6 194- 9 271- 9 276-10 289-10 292-19 296- 6 324- 4 331-17 353-12 357- 7 440- 3 461- 4 473- B
477-6 499-4 M3O-3 629- 9 • 9- 662-8 777-12

NIS/N160 STATION 435, 0 RMT ST1US-Xt SURK 20
112- 9 127- 6 194- 7 271- 8 276-10 299- 9 292-21 296- 6 324- 6 331-17 353-11 357- 7 461- 4 473-10 477- 7
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499- 3 629- 7 639--4 662- 4 77"-12

NIS/IEAROW STATION 436, 1 IIMI•T STOR-fP UGE 18
112-7 127-5 194-5 271-6 276-8 2B9-7 292-18 296-5 324- 5 331-14 353-9 357-7 461-4 473-8 477-6
629-5 63M-3 777- 9

WISIERI4D STATION 437, I RMT STO6-MX SURGE 16
112-6 127-5 194-4 271-4 276-7 2P9-5 2n-14 296-4 331-10 353-8 357-6 461-4 473-7 477- 6 629- 4
777- 6

WISfIwSM STATION 43, 4 MIOT STINS-M SURGE 13
112-5 127-4 276-6 289-4 292-11 296-4 331-8 353-7 357-5 461-3 473-5 477-5 777-5

I1S/fEW STATION 439, HL6R1 T ST -fiX SURGE 14
112-5 127-4 276,-7 292-11 296-4 331-S 39-7 357-6 461-4 473-5 477-6 629-3 635-3 777-4

NIS/INEO STATION 440, 1 UM T STI5-W SURGE 13
112-4 127-4 276-8 292-9 296-5 331-5 333-8 357-6 461-7 473-4 477-3 597-4 629-4

UISIlE STATION 441, # .MOT ST 6-W SURGE 13
112-4 127-4 199-3 276-9 292-8 296-5 331-4 353-9 357-6 461-5 473-4 5V7-5 629-5

VIS/IWAM STATION 442, 1 MORT STO -A SURGE 12
112-4 127-4 19-4 194-3 276-10 292-7 296-6 353-10 357-6 473-3 597-6 629-5

NISINEA STATION 443, 0 HJRDAT STOUi-MX SURGE 16
112-4 127-3 199-6 194-4 276-13 292-6 296-8 333-13 357-6 362-3 449-5 474-3 499-4 597-8 629-5
639- 5

WI&/IEAR2S STATION 444, HURVAT STUR6-MAX SUM 14
112- 4 189- 8 194- 4 276-12 292- 6 296-11 353-19 357- 5 362- 4 449- 8 474- 4 597-11 629- 3 639- 7

NIS/NEARS0R STATION 44., S HRJRAT STORMS-MX SURGE 12
112- 4 199- 7 194- 4 276-10 292- S 296-11 353-18 357- 4 362- 4 449- 5 597-11 639- 9

NIS/NEARSHOIRE STATION 446, S .'HUfT STMRIS-01 S.• FE 12
112- 4 189- 9 194- 5 276- 6 2M2- 5 296-10 353-22 357- 3 362- 4 597-15 639- 7 651- 3

MIS//NEMSRE STATION 447, 1 HUIWAT STON1E-iX SURGE 11
112- 3 1899 8 194- 5 276- 5 292- 4 296-9 299- 4 353-17 357- 3 597-12 639- 5

WIS/ifA HOR STATION 448, 6 ItWAT STORIS.-MAX SUR-GE 10
189- 9 194- 6 276- 4 292- 4 296- 6 299- 4 353-15 474- 3 597-11 639- 4

WIS/NEARHORE STATION 449, 1 A•,RT STe --MAX SURGE 11
117-3 189-9 194-8 276-4 292-3 296-5 299"-4 3-12 474-4 597-8 639-4

NIS/NEWS&I STATION 450, 0 IRAT STOS-MX SURGE 12

117-4 1W9-9 1"4-10 292-3 296-3 299-4 353-8 473-5 474-4 493-4 597-6 639-3

NlSIA9lE STATION 451, 4 HIU1A STORS-PAM SURGE 9
117-3 169-6 194-I1 299-4 353"- 473-3 493-5 597-3 639-3

VISI•A•ERMS STATION 452, 0 M T S7V-MX SURGE 14
199-9 194-9 276-5 292-3 296-U 299-3 353-16 357-8 461-4 473-6 521-3 597-9 639-7 651-5

WIS/PEMSH9 STATION 453, 1 UUfAT STINI SURGE 23
127-6 194-25 276-24 292- 9 296-17 331-8 353-28 357-16 362-4 440-9 449-4 456-4 461-23 463-4 465-3
473-12 521-25 530-4 597-17 635-9 662- 4 797-3 864-3
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NIS/INEMSHRE STATION 454, 0 HIMAT STOM-V SURE 16
189-10 194-17 276-5 2•-1C 353-21 357-5 461-6 465- 4 473-9 474-5 493-4 521-5 5V7-11 635- 4 639-8
852- 5

NISAMER• O1 STATION 4M, UM T STOS-MY SW 17
189-10 194-18 276-5 292-3 2%-9 35"21 3M7-8 461-7 465-4 473-11 474-4 521- 637-12 6335-4 639-9
651- 4 852- 4

WIS/WEMSN 1 STATION 456. 1 RNJUAT STUM IX SUW 15
109-11 194-12 276- 5 292- 4 296-11 353-26 357-11 362- 3 461- 7 473- 9 474- 4 521- 6 597-14 639-11 651- 7

NIS/E.MSm STATION 457. # iiiTn SUUl-MI &W 24
127- 8 194-40 2491-16 276-31 292-11 296-19 299-12 331-11 3333 357-15 362- 6 440-15 449- 6 456- 8 461-32
463- 7 473-18 521-32 530- 5 597-25 635-11 662-6 797- 5 864- 4

NlSflARN STAION 4W, 4 iNIAT STOS-W SU 24
127- 9 184-50 249-19 276-33 292-10 296-20 2"9-15 331-13 353-50 357- 6 362- 9 440-19 449- 7 456-10 461-38
463-11 473-17 521-33 530- 6 N7-31 635- 7 662- 8 797-4 864-5

VISMlN4E STATION 439, 1 MOUAT U~ rf-Il WU 25
127- 8 1M9-52 249-20 276-34 292- 8 296-35 299-17 331-13 33-60 362-13 440-21 449- 6 456-11 461-43 463-13
473-11 521-31 30- 6 57-33 635- 4 643- 3 662- 9 797- 4 907- 3 964- 5

MIS/flE tRNE STATION 460, 1 uIqM T ST'RB-Iin SIME 26
127- 9 194-31 249-21 276-34 292- 5 296-39 299-19 324-3 331-13 353-67 362-14 440-22 449- 5 456-12 461-46
463-16 473- 5 493- 3 521-2 530- 6 597-31 635-3 643- 4 662- 9 907- 4 964- 5

VISINEANS)E STATION 461, 1 HMOT STU S-UI E 23
127- 9 194-37 249-19 276-25 292- 4 296--25 299-16 324- 3 331-11 353-52 362- 9 440-19 449- 4 456-11 461-27
463-14 521-19 M3- 6 597-16 643- 4 662-B 807- 3 964- 4

NIS/INEAMS3I STATION 462, 3 HIMT STOMS-Mn SM 24
127- 9 194-40 249-22 276-29 292- 4 296-23 299-19 324- 4 331-12 353-3 362- 9 440-22 449- 4 456-12 461-23
463-16 493-4 521-18 530-7 597-16 643-5 662-9 907-4 864-6

WISItE.S•M STATION 463, # 14WRAT STlOIS-AX SUE 26
127-12 194-43 249-27 276-32 292- 4 29-21 29-21 324- 6 331-15 353-56 362-10 440-27 449- 5 456-15 461-16
46&-19 493- , 521-13 530-10 594- 4 597-17 643- 6 662-13 669- 3 B07- 5 864-8

MISMEARM STATION 464, # HMUWT bStRS-MI E 27
127-14 141- 4 194-40 249-32 276-33 2%6-20 299-26 324- 7 331-16 353-19 362-11 440-30 449- 4 456-18 461-18
463-22 477- 4 493- 7 521- 9 530-11 M4-'3 597-14 643- 6 662-14 669- 4 807- 6 964-10

WISl EWSHOW STATIO 465, I# H T STOS-I 9lE 28
127-14 141- 5 194-36 249-34 276-27 292- 3 296-13 299-27 324- 9 331-18 353-3 362- 8 440-29 449- 4 456-19
461-11 463-22 477- 6 493- 5 521- 4 530-10 597-10 643- 6 662-12 669- 4 688- 3 07- 7 664-11

ISIIEMNh9 STATION 466. # MOT STORN-M S IM 29
127-14 141-6 194-34 249-36 276-23 289-4 292-3 296- 9 29 -30 324- 9 331-19 353-54 357-6 362-6 440-30
449- 4 456-20 461-4 463-24 477-8 493-5 M 5 307- 9 643-8 662-10 669-11 6W-3 907- 8964-13

MISflEA•• STATION 467, 1 HU lAT STIS-MI SUmE 25
127-11 141- 5 194-22 249-35 27-9IB 2Wr6-O 299-29 324- 7 331-15 353-51 357- 6 362- 5 440-22 456-16 461- 7
463-22 477- 6 493- 6 397-5 643- 6 662- 6 669-10 68- 4 807- 6 964-11

1ISNEM STATION 469, 1 HIRAT ST IS-14 X lI 25
127- 9 141- 5 1M4-19 249-39 276-11 296-10 29-32 324- 6 331-15 353-49 357- 6 362- 3 440-19 456-14 461- 4
463-23 477- 7 493- 7 641- 6 662- 4 669-12 UP3- 3 712- 4 607- 7 64-13

NISflEIISIA STATION 469, 1 HMT STI~rS-I SIRE 26
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94- 3 127- 8 141- 5 194-13 249-40 276- 7 296-13 299-34 324- 6 331-13 353-45 357- 7 362- 3 440-16 456-13
463-23 477-6 493-7 643-5 662-3 669-12 688-4 712-4 746-4 907-7 864-12

WISI•EAtSORE STATION 470, IHtNIT STOS-MI JSUME 25
94- 4 127- 5 141- 6 194-13 249-45 2e9- 3 292- 3 296-11 2"99-38 324- 4 331-15 353-42 357- 7 440-16 456-14

463-24 477- 8 493- 6 643- 5 669-15 68- 4 712- 5 746- 4 807- 9 864-11

NISfEARSHONE STATION 471, 1 H3.9AT STORS-MA SURGE 24
94- 4 141- 6 194-14 249-44 299- 4 292- 4 296- 7 299-37 331-19 353-34 357- 7 397- 4 440-14 456-14 463-25

477-9 493-6 643-5 669-18 618-4 712- 5 746-5 807-9 564-5

NISIM IE STATION 472, # IURAT STOMMU SIJRE 24
94- 5 141- 8 194-13 249-44 2W9- 4 292- 4 26-10 29-36 331-19 33-W 357- 8 397- 4 440-14 456-15 463-30

477- 9 493-25 643- 7 669-24 688- 5 712- 6 746- 6807-9 64-4

UIS/1EM STATION 473, 1 HUIAT S1RS-NM SUE 23
94- 5 141- 4 194-10 249-30 289- 4 296-8 299-25 331-15 353-45 357-7 397- 4 440-10 456-11 463-24 477- 7

493-21 643- 4 669-21 689- 5 712- 6 746- 6 07- 9 864-3

NIS/ ISE STATIWN 474. # HINRT T -MM SURGE 22
4 5 194-14 249-27 271- 3 299- 5 292- 4 299-23 331-19 353-35 357- 4 397- 6 440-11 456-11 463-23 477- 9

493-19 669-20 69- 5 712- 6 746- 9 907- 8 9 3- 5

IIS/INEWSH STATION 475, 6 HUIDT ST( -HAX SURE 24
94- 5 194-17 249-23 271- 5 299- 7 292- 5 299-17 331-22 353-28 357- 3 397- 7 440-10 456-11 463-23 477- 8

493-16 634- 4 669-18 68- 5 712- 6 746-10 207- 8 833- 7 839- 6

WISfIAlEH STATION 476, # HUJRAT ST IS-MSX SUE 26
94- 6 194-23 249-19 271- 9 289-11 292- 7 299-13 331-25 353- 8 397- 8 440-10 449- 3 456-12' 463-25 477-11

493-12 499- 3 526- 6634- 5 669-17 6 - 5 712- 7 746-13 807- 6 833- 9 839- e

UISINEIOR STATION 477, # HURAT STO6-MX SWKE 25

94- 9 194-28 249- 9 271-11 299-16 292- 6 331-30 397- 4 440-10 449- 3 456-15 463-30 477-16 493-26 499- 5
526- 8 562-12 634- 8 669-15 688- 7 712- 9 746-19 807- 4 83:-10 839-10

WISINflEStORE STATION 478, # I4JDRAT ST16IS-AX SURG 25
94-11 194-24 231-11 271-13 289-19 292- 5 331-44 353-43 357- 5 440- 8 456-17 A'.3-32 477-22 493-16 499- 6

526-11 562-16 634-11 669- 9 688- 9 712-13 746-24 907- 4 833-13 B39-13

IS/ARSICRE STATION 479, 6 HURDAT STIORS-MAX SURGE 23
94- 7 194-12 231-10 271- 9 289-13 331-36 353-72 357- 5 440- 3 456-10 463-18 477-13 499- 4 526- 9 562-14

634- 9 643- 4 689-10 712-13 746-20 907- 4 933-10 839-12

N1S/IEAR IRE STATION 480, 1 .IIWAT STIW-MIX SUM 23
94- 8 194- 8 231-11 271- 7 299-12 331-36 353-79 357- 5 456- 8 463-14 477-1: 499- 3 526- 9 562-14 634-10

643- 8 689- 6 712-13 741- 9 746-22 907- 4 833-10 839-13

MIS/MEA IO STATION 481, I HUR6AT STNIVIS-W SURE 23

94- 4194- 6 231-12 271- 9 299-13 296- 5 331-35 3-78 357- 5 362- 4 456- 6 463-11 477- 9 499- 3 526-10

562-15 634-11 643-11 688- 5 712-15 741-10 746-25 907- 4 833- 8 939-15

1ISflEN W STATION 482, 1 I4 T STOIS-Mf I SINE 25
94- 3 194- 6 231-13 271- 9 289-15 296-11 331-35 353-77 357- 5 362- 6 456- 6 463-10 477- 8 499- 4 526-12

562-17 634-13 643-34 68- 4 712-15 741-11 746-29 007- 4 833- 6 839-16

NISIM3EU STATION 483, # HIAT STINS-lW SUI E 24
94- 3 231-15 271- 9 209-16 296-15 331-33 353-71 357-5 362- 9 456- 6 463- 8 477- 7 499- 4 526-13 562-20

634-15 643-40 69- 3 712-18 741-12 746-29 007- 4 33- 6 839-19

VISfWlHUE STATION 484, 6 I.IWAT STOIRS-MX SURE 23

Appendix C Storm Event and Maximum Surge Elevation Cross-Reference C39



9 4 231-1 271- 9 209--17 296-25 331-27 3W-3 357- 5 362-11 456- 5 463- 7 477- 6 499- 4 526-16 562-24
634-20 643-40 680- 3 712-21 741-14 746-25 33- 6 839-24

N1SflEA STATION 485, I 4RDAT STWE-HAX SURGE 26
94- 5 141- 8 227- 9 231-22 271- 7 276-18 289-13 296-45 331-11 353-15 357- 7 362-14 461- 4 463- 3 477- 4

4"- 4 526-17 562-29 634-23 643-40 688- 3 712-29 741-17 746-19 833- 7 839-33

N EARflE STATION 486, # HIJIU T S7Q6-W SURGE 21
76-14 94- 4 141- 8 227- 7 231-19 276-20 2W9- 6 296-46 357- 7 362-16 461- 8 526-10 562-20 634-16 643-27

712-27 741-15 746-17 933-8 838-11 839-28

NId IFlE STATION 487, IIM HRAT STNWS-MlX SURE 20
76-12 94- 3 141- 9 227- 6 231-16 276-19 29-45 357- 7 362-16 461-13 526- 6 562-15 634-11 643-19 712-25

741-13 746-15 833-16 839- 9 839-26

NIS/ IE M STATION 488, # MIMT STORS-W SURE 19
141- 7 227- 5 231-12 276-17 216-33 357- 7 362-14 461-11 526- 4 562-10 634- 7 643- 9 712-19 741-10 746-12
779-11 833-14 938- 7 939-20

NISEN 1ORE STATION 489. # ItUFT SIINU8 SURGE 21
76- 9 141- 7 227- 4 231-11 276-17 2Wr93 337- 7 362-15 461- 52- 4 -562- 9 634- 7 643- 4 669- 3 712-19

741- 9 746-10 779-11 833-14 83- 6 839-20

ViSNF.AVCRE STATION 490, # HURIAT STOO&W SURE 21
76- 9 141- 7 227- 4 231-10 276-16 296-21 2"9- 4 357- 7 362-14 461-10 526- 4 562- 9 634- 7 669- 4 712-19

741-10 746- 8 779-11 833-13 839- 6 039-22

IlS/NEARSHOR STATION 491. # H LIAT STO15-f1 SM 20
76- 8 141- 5 227- 5 231-11 276-12 2%-13 299- 4 357- 6 362-11 461- B 526- 4 562- 8 634- 7" 712-17 741-10

746- 5 779-10 33- 9 838- 6 039-23

N1Si1AE9I STATION 492, 4 HURtlT A T97G6M SLE 10
76-7 227-5 231-10 276-7 296-9 299-4 357-5 362-7 461-6 526-4 562-7 634-7 712-10 741-9 779-8

133- 4 838- 5 939-16

WIS/IWIF49 STATIOI 493, # KMAJ.T STO5NS-MI SURGE 17
74-7 227-5 231-10 276-4 296-9 299-3 357-5 362-7 461-4 526-5 562-8 634-8 712-9 741-10 779-8

838- 5 839-12

N1SflEA4l STATION 494, 1 HURDAT STORMS-MAX SM 18
76-8 227-6 231-12 276-5 96-6 357-5 362-8 461-4 490-3 526-6 562-9 634-9 712- 7 741-12 779-8

833- 4 838- 6 839- 7

ViS/N.ERSWRE STATION 495. # IHURT 51(RA5MX SURE 19
76- 9 227- 6 231-14 276- 5 2"36- 4 357- 5 362- 9 461- 5 490- 3 526- 7 562-11 634-11 712- 6 741-13 779- q
W3-4 838-7 939-5

VISflEM•ILMRE STATION 496, 1 RIMIAT STORS-W S 19
76-10 227- 7 231-15 276- 6 357- 5 362-10 461- 5 490- 3 526- 9 562-12 599- 3 634-11 672-10 712- 4 741-12

779-10 33- 4 938- 7 839- 4

VISIJEMISHRE STATION 4977. 3 16T 97(36-I SURE 19
76- 9 127- 6 227- 7 231-15 276- 7 357- 4 362- 9 461-5 526r- 9 562-11 590 3 634- 9 672-10 712- 3 741-11

779-10 933- 5 938- 7 839- 4

N1S/NEPISIWR STATIOI "98, IIAH T STRS-MAX SURE 19
76-10 127- 6 227- 9 231-17 276- 9 357- 4 362-10 461- 5 490- 3 526- 9 562-10 59 4 634-10 672-11 741-10

771-11 633--5 W39- 6 839- 4

MIS/1E5@I STATION 49, # HIURAT STOPIS-M' SUE 20
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76-11 127-6 227-9 231-17 276-Il 357-4 362-8 461-6 4"-'- 4 2=i7 562'-9 5 4 634-10 672-12 703-3
741-4 779-12 833-6 839-9 839-4

NISMnAin STATION 500, 6 HtROAT STORMS-MAX SURGE 20
76-11 127- 6 214- 9 227-10 231-15 276-13 357- 4 362- 6 461- 6 490- 4 326- 5 562- 7 596- 4 634-10 6r2-13

741- 3 779-13 933- 7 838-10 939- 4

WISINERmSHR STATION 501, 1 HI4RAT STO15-H1 SURGE 21

76-11 127- 6 214- 9 215- 3 227-12 231-13 276-15 357- 4 362- 3 461- 7 490- 5 526- 3 562- 6 5w 4 634- 9
639- 3 672-13 779-14 833- 9 83B-11 939- 3

WII fEA STATION 502, 1 HUOIT STOlMS-M SUJRE 21
76-15 127- 8 214-11 215- 4 227-14 231-12 Z76-20 324- 3 357- 4 397- 3 461-10 490"- 562- 7 599- 5 634-10

639- 5 672-17 779-20 933-11 M39-16 939- 3

N1SMEM3O STATIO 503, 6 1 JIRT STOMS-WM SURE 21
76-16 127- 8 214-11 215- 5 227- 8 231-11 276-19 324- 4 357- 4 397- 3 461-12 490- 9 562- 7 39 6 634- 9

639- 5 672-19 779-25 833-13 839-16 839- 3

MIS/lEIfMJON STATION 504, # HURDT STR5-W SLOW 24

76-18 127- 9 214-13 215- 6 227- 4 231- 9 276-17 324- 4 357- 4 397- 4 461-14 490-12 562- 7 54 ý-10
639- 7 6nl-23 704- 3 741- 3 779-31 83-14 M8B-17 839- 3 859- 3

HIS/R1E STATION 505, # HURDAT STOIM-I SURGE 22
76-19 127-10 214-13 215- 7 231- 7 276-13 324- 4 357- 3 397- 3 461-14 490-11 562- 5 598- 6 634- 9 639- 7

672-24 704- 3 779-28 833-12 839-15 839- 3 859- 4

WIS/ EASHNE STATION 506, # iJRAT S=TI x ap SiU 24
76-21 127-11 214-15 215- 9 231- 5 276-10 324- 4 357- 3 397- 4 461-13 471- 3 490- 6 562- 4" 599- 8 6-4-10

639-8 672-27 703-3 704-4 731-7 779-18 833-9 93B-12 859-4

NIS/IEB STATION 507. 1 H4JROT STRMS-MIX SUITE 24

76-24 127-13 214-17 215-10 231- 5 276- 9 324- 4 397- 4 461-18 471- 4 490- 4 562- 4 599-10 634-10 639-1.
672-34 703- 4 704- 5 731- 8 775- 3 779-11 833-10 838-12 859- 5

VIS/•RlSHOlE STATION 5006, IIJUDAT STOW'IS-MAX Si 25
76-29 127-17 214-21 215"1 231- 5 276- 8 324- 4 357- 3 397- 5 461-20 471- 5 490'- 3 562- 4 599-13 634-10

639-13 672-44 703- 4 704- 6 731-11 775- 4 779- 7 33- 8 838-13 859- 7

VIS/W.EAShO1E STATION 509, # WI4EAT STM•E-mi W1 27
76-51 127-40 187- 5 214-51 215- 8 231- 4 241- 5 276-12 324- 5 357- 3 397- 6 461-25 471-17 562- 6 59e-17

634-29 639-28 672-77 703-12 704-14 731-22 757- 4 775-10 833- 7 983-14 839- 3 59-16

MISIARNIR STATION 510, 1 (MOAT STORIS-IX SUI 27
76-59 127-46 197- 8 214-76 215- 4 231- 5 241- 7 276- 9 324- 7 397- 9 461-33 471-25 562- 7 599-14 634-27

639-39 672-62 703-13 704-20 731-33 757- 4 775-15 832- 3 833- 4 838-20 39- 4 959-24

WIS/NIER.•OE STATION 511, # .HURAT 5"T7(5S-MIX SUE 24
76-45 127-29 187- 6 214-49 215- 5 231- 7 241- 4 324- 8 357- 4 397-10 461-12 471- 8 562- 9 599-12 634- 7

639-31 672-54 704-13 731-23 773- 7 77'- 7 838-24 939- 4 859-21

UISAIEIM STATION 512, 6 HUROAT STI)R5-MI SURGE 20
76-22 127-13 197- 4 214-27 215- 4 231- 8 324- 9 357- 3 397- 9 461-11 562-10 548-10 639-15 672-56 704- 9

"731-12 779- 838-16 839- 3 859-12

VISfIEEWIR STATYI 513, 6 WMAT STORI-M SURE 25
76-43 117-.4 127-28 187- 6 214-48 215- 5 231- 9 232-10 241- 4 32+-10 357- 4 397-11 461- 9 471- 6 562-11

54O-13 639-31 672-58 704-13 731-22 775- 6 779- 8 838-25 839- 4 09-23

MISflESIIRE SIATION 514, IHIROAT STORs-MI SURGE 16
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76-. 8127-4 214-12 231-4 324-4 397-5 461-5 562-4 59-5 639-5 672-26 704-4 731-6 779-5 M38-6
859-4

5VISItWM STATION 515, 1 HWOAT STOR6S-NAX SIUNE 13
76-6 127-3 214-9 231-3 3W7-4 461-4 Y9-3 639-4 672-17 731-5 779-4 839-4 8W9-4

NISME STATION 516, S I41.RT STOR6S-W SURE 11
76-5 127-3 214-9 397-3 461-3 639-4 672-14 731-5 779-3 938-4 059-4

NIS/l•E•lBE STATION 517. 0 HURLT STI6R-W am 9
76-5 127-3 214-9 397-3 639-4 672-11 731-5 835 -4 859-4

WNIMN&M STATION 518, 1 MOAT STIRS-W SUE 9
76-7 127-5 214-11 397-4 639-5 672-9 731-5 838-4 859"-4

IISINE~w" STATION 519, a WEWAT STORIS- SUIEN 9
76-7 127-5 214-12 397-4 639-5 672--7 731-6 M38-4 959-3

VIS/NfNWIM STATION 520. # MIOIT STOS-M SURE 14
76-13 127- 8 197- 4 214-19 232- 3 397- 4 461- 3 562-5 634- 3 639-11 672- 8 731- 9 775- 3 M11- 6

WISflIEM STATION 521, # IJIAT STUIS-W SUE 17
76-19 127- 7 1I7- 7 214-26 232- 6 241- 4 397- 5 461- 3 471- 7 562- 4 634- 6 639-17 672- 9 703- 4 731-14

775- 7 838- 9

N1SINE*9SHOI STATION 522., 6 HUSAT STWI -W SUE 16
76-25 127- 9 187- 9 214-29 232- 9 241- 7 324- 5397-8 471- 9 362- 5634- 9 639-17 703- 4 731-21 775- 9

980-13

NISfINE STATION 523, # H4MT S -IRS-MX SJRGE 16
76-16 127- 4 187- 4 214-12 232- 9 241- 7 324- 5 397- 7 471- 8 362- 4 634-10 639-11 703- 4 731-23 T75- 9

838-10

1ISIINEMSOK STATION 524, I HUDAT STOR"S-WI SMSE 18
76-10 117- 4 17- 3 211- 4 232-18 241-15 324- 5 397-13 461- 3 471- 6 565- 9 634-25 639-20 703-10 731-4*

757- 6 775-12 938-20

WIS/MEAR9ORE STATION 525., 4 .HLIAT STIRS-'AX SIE 18
76- 6 17- 5 211- 4 232-19 24!-10 310-11 324- Z 397-14 471- 4 565- 8 634-26 639-14 703- 9 731-35 7"7-7

775- 9 832- 3 838-17

WSIfEM STATION 526, 6 .MAT STOS-IMIA SURGE 15
117- 5 183- 3 211- 5 232-21 241- 5 310-12 397-14 565-12 634-38 639-16 703-13 731-39 757-12 832- 5 838-20

WIS/ItEM STATION 527, # ItU34T STIS-MIX SIJ,5E 16
117- 5 183- 3 211- 5 232-18 241- 3 310-11 397-10 565-12 634-35 639-13 703-14 722- 4 731-32 757-8 8392- 5
838-18

VISVNEMSHOE STATION 528, 0 HUNAT STORIS--I SURWE 16
117- 4 211- 5 232-15 310- 9 397- 4 461- 3 565-14 634-31 639-11 703-16 722- 3 731-25 757- 3 809- 3 932- 6

838-19

NIS/EAOM STATION 29, I HIJAT STIRS-fI SUE 16
117- 5 183- 4 211- 5 232-19 310-11 565-24 634-31 639- 9 703-25 722- 5 731-25 757-11 09- 6 932-10 938-19
867- 4

NISMEM9UE STATION M30 H MUMT STiGs-MI SUE 19
1t1- 6 3- 4 211- 8 232-20 310-14 397- 3 365-22 634-IS 639- 5 703-17 722- 5 731-20 757- 5 909- 5 832-10
83R-18 841- 3 867- 3 874- 4
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%IS/IEMRSH61I STATION 531, 0 HUMAT STM-M ME 10
117- 7 103- 5 211-10 232-24 310-17 397-10 365-24 634- 6 639- 7 703-22 722- 7 731-26 809- 5 132-12 830-I1
941- 4 967- 5 874- 7

W1SNEAS STATION 532, 1 IIMT STMVS-HU SU 19
117- 8 183- 5 211-11 232-2B 310-20 397-13 405-10 565-25 586- 3 639- 6 703-23 722- 7 731-24 909- 6 832-14
99-98 941-4 867-6 974-7

W1SNEmIM STATION 533, IMAT 5T7915-lZ SIE 20
117- 9 183- 6 211-14 232-31 310-24 397-23 405-11 56W-29 5W6- 3 639- 5 703-26 722- 9 731-21 809- 7 912- 3
032-17 MB-26 841- 5 667- 7 974- 8

NIS/flE STATION 534, 6 IUT 1111- SUa E 19
117- 9 103- 5 211-14 232-26 310-23 397-26 405-10 365-27 586-- 3 639- 3 703-24 722- 9 731-11 809- 7 M-12
939-16 941- 5 867- 7 874- 7

WISINEIIE STATION =. I MOT STO-M SIM 20
117- 9 183- 6 211-17 232-22 310-26 397-26 40-12 445- 6 565-32 Mr 5 703-23 722- 9 731- 7 O09- 9 812- 3
832-5 839-6 941-6 867-8 174-9

NIS/NEwiNtI9 STATION 536. I MIOT ST9TW-IH SIM 19
117-11 183- 7 211-21 232-21 310-32 397-29 405-15 445- 8 565-41 586- 6 703-17 722-11 731- 5 909-12 812-14
832- 3 841- 8 067-10 074- 9

NIS lEA.SHOR 517ATICH 537. # MIIMT ST6r-M1I SIE 18
117-1 193- 9 211-26 232-20 310-39 397-34 405-18 445- 9 W63-45 386- 8 703-13 722-13 731-10 809-17 812-19
641-10 867-12 874-11

WIS/NEM STATION 539, 0 MAT STMg-MI SURE 21
117-19 183- 9 211-32 232-17 295- 3 310-47 324- 3 397-26 405-21 445-10 565-41 586- 9 703-10 704- 4 722-16
731- 9 809-20 812-22 941-12 867-15 874-12

WISARSKK STATION 539, I IOAT STINGS-M SUE 25
3- 4 117-23 183-10 211-36 232-14 295- 4 310-54 324- 5 397-15 405-23 445-11 565-26 586-10 602-22 690- 9

703- 9 704- ', 722-18 731- 6 909-17 812-24 932- 3 841-13 867-16 874-13

lS/?EA.;(IEW STATION 540. 4 WUIT STUIS-Mi SUIGE 24
5- 4 117-M 193-11 211-40 232-12 295- 4 310-60 324- 5 397- 5 405-25 445-12 .65- 8 586-11 602-23 690-10

703- 8 704-1 722-19 731- 5 809-11 812-26 841-10 967-15 874-15

WIS/?E•HOS STATION 541, 1 HURfAT STO -M SURGE 22
5- 5 117-26 183-13 211-45 232-11 295- 5 310-67 324- 6 405-29 445-13 565- 7 586-12 602-2t 690-14 703- 9

704- 9 82-22 909- 9 812-29 941- 5 B67-10 974-19

WIS/NEWSl4HE STATION 542, 4 HLRAT STLIUI-IIX SUE 22
5- 5 117-25 193-14 211-47 232-11 295- 5 310-66 324- 7 405-31 445-13 565- 7 586-12 602-27 690-17 703- 8

704-10 722-23 809-8 812-29 941- 4 667- 8 974-20

WISINESHIE STATION 543, 4 HII1T ST6-MM SUE 22
3- 5 117-23 13-15 211-47 232-10 295- 5 310-60 324- 7 405-33 445-13 565- 7 586-14 602-29 690-19 703- 8

704-12 72Z-23 09- 7 812-29 941- 4 867- 7 874-22

WISINEOMM STArTION 544, I HU T STM -Ml SIE 23
5- 6 117-19 183-16 211-44 232- 9 295- 6 310-48 324- 8 405-36 445-13 565- 7 586-18 602-32 634- 3 690-21

703- 8 704-14 722-22 909- 7 812-32 941- 4 867- 5 874-25

NIS/NEA9SM STATION 545, I iMAT STINU-MX SIE 23
5- 6 117-15 183-14 211-37 232-8 295- 6 310-33 324- 7 405-34 445-12 565-6 596-19 602-31 634-3 60-21

703- 8 704-15 722-17 909- 6 812-28 841- 4 867- 4 974-23
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NISIEWSCJ( STATION S46, 4 I 4UAT STOS-HU SUE 22
5- 6 117-11 183-10 211-28 232- 6 295- 7 310-19 324- 6 405-32 445-12 565- 5 586-14 602-32 690-21 703- 7

704-1, ?22-13 8P9- 5 912-17 841- 3 867- 4 074-12

NISINEWSHert STATION 547, 1 HU.IAT ST]RS-4M SURGE 22
5- 6 117- 8 183- 7 211-18 218-10 232- 4 295- 7 310-12 324- 6 40•-27 445- V 565-5 586- 9 602-31 690-20

703-7 704-15 722-9 809-4 012- 867-3 874-7

NIS/NE.MSHOR STATION W. I48. T STO-W SURE 20
5- 7 117- 6 183- 6 211-13 21-10 295- 7 310- 7 324- 6 405-25 445-10 565- 5 586- 5 602-33 690-21 703- 6

704-16 722-13 809-4 812-5 B74- 5

NISfNIlARHORE STATION 549. It HUIRDAT STRI6-H1 SUER 20
5- 7 117- 4 183-5 211- 9 218-10 29 310-5 324-6 403-20 445-13 565- 4 586-5 602-36 690-22 703- 5

704-16 722-10 809- 3 812- 3 874- 3

NISfEM•SI,) STATION 0, # IMOT STO5-W UK 17

5-8 183- 4 211- 6 218-t0 295- 9 324-6 405-15 445-15 565-4 586-4 602-39 690-23 703- 5 704-15 722- b
783-13 812- 3

NIS/fIRSIME STATION 551, 11 N T ST'RIO-MI SM 16
5- 8 183- 4 211- 4 218-10 295-10 324- 6 405-11 445-17 563- 4 56- 4 602-42 690-24 703- 5 704-13 722- 5

783-13

NIS/NEARSHRE 5TATION 552, 0 II T STONG-MI SURGE 15
5-11 183-4 218-11 1295-12 324-5 40 5 445-21 6- 3 86- 4 602-53 690-29 703-4 704-14 722-4 783-14

NISMARSHO STATION 553, 1 IHUAT STRNS-MI SURGE 14
5-11 183- 3 218-11 295-12 324- 5 405- 4 445-17 565- 3 586- 3 602-48 690-30 703- 4 704-12 783-14

NIS/E.EMMSOE STATION 554, II0 HIRAT STIRMS-MI am 11
5-12 183- 3 218-12 295-10 324- 5 445-13 602-37 690-33 703- 4 704-10 783-14

NIS/NEARSKM STATIO• 'W5, # ,MRAT STORPIS-MIX SURGE 10
5-13 218-12 295- 6 324- 5 445-11 602-25 690-35 703- 4 704- 8 783-15

WIS/1, PEffR:. STA.TION 556, # IIIIAT ST(RS-IGAi SURGE 10
5-11 218-15 M"- 4 324- 5 445- 9 602-16 690-35 703- 4 704- 9 783-15

NISNEMS1R B'TATION 557, 1 HUI)AT 5'TroES-IW. SURGE 9
5- 5 218-14 324- 6 445- 8 602- 8 690-31 703- 4 704- 9 783-16

NIS/IIEM9CVI STATION 558, 0 RMAT t STINS-M SURE 9
5- 3 218-16 324- 6 445- 8 602- 4 690-24 703- 4 704- 9 783-16

NIS/IEM•IORE STATION 559, # .MIWT STIRS-MI SURGE 8
218-17 324- 6 445- 7 602- 4 690-17 703- 4 704W 8 783-16

W15/WEARSW STATION 560, # HURIAT ST1RHS-MI SUR4E 9
218-20 324-7 445-7 602-5 6W0 9 703-4 704-6 756-6 783-18

NIS/IE IORM. STATION 561, 1 HIJRMT STO11S-I SURE 9
218-22 324-7 445-6 602-4 690-6 703-4 704-5 756-6 783-19

WISflEARSHORE STATION 562, 9 MOET T7 S-MI SWK 10
21-25 324-80 445- 6 602-4 6M-5 703-4 704-4 756-6 783-22 813-3

ismfslmw STATION 6.3. 1 MNT eTIR-Mw sUM io
218-28 324-10 445- 6 602-5 60- 3 703-5 739-3 75( 8 783-29 813-4
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rNSME.RN4mE STATION 564, # IMAT STORNS-M SUE 8
218-20 324-12 445-5 602-5 703-5 756-i 783-26 813-3

U1S 0 STATION 565U, S HOUAT STQIR-M SUE 9
211-22 324-11 445- 5 602- 5 693- 3 703- 5 75 8 7L3-28 813- 4

WISA.EMSM STATION 566, 1 KXIOT S1INS-MI WK 9
218-19 324-14 445- 6 602- 5 673- 3 703- 6 756- 9 78-31 813- 4

UN .MMlfO STATION 567, # HIRIAT STOIRS-M SU 8
218- 9 324-16 44W 6 602- 4 703- 7 M7 9 70-33 313-3

IMflEA4OE STATHIN 568MO. I MI T STIRS-M SIM 8
324-12 443- S 602- 4 703- 7 739- 3 756-8 7X-24 813- 6

WISANEW iHM STATION 569, 6 16T 113S3-MI SE 8
324-9 445-5 602-3 703-7 739-4 756-9 791-19 813-7

IoME STATION 570. 6 NI T ST16-MI SUEE 6
32W-6 693-3 703-7 739-6 7%-9 B13-6

WIMEMS HOIU STATION 571, 6 HLIRT STI4R-M SURGE 6
324-5 693-4 703-7 739-6 756-0I 813-4

UISfl•IHOK STATION 572M, I RIAT STIRS-MX SUE 5
324- 3 693- 5 703- 7 739- 9 756-11

N1S/ESM STATION 573, # IHAT S113QS-MX SUE 4

693- 3 703- 6 739-11 756-12

NiSlEAM STATION 574, 0 LIRDAT STQIPS-I SUR6 5
651-3 693-6 703-6 739-14 756-13

NIMEAI& STATION 575, 4 RMAT STURS-MI SUE 5
651- 3 693- 6 703- 6 739-16 756-15

NISMAESHOW STATION 576. # HUAD•T STOIRS-I SURGE 5
651- 3 693- 7 703- 6 739-16 756-18

NIS/f•lESH STATION 577, IJ HURAT STOlS-I•AX SWU 3
651- 4 693-10 703- 6 739-14 75;6-20•

NISMARSIE STATION 678, # .4NR" T STlR)S-IA SUITE 2
112- 7 292- 8

NISflE•HS• STATION 679, 8 .4J" T STIRMS-I SUE 3
112- 6 292- 3 872- 5

WISI-NEWSI STATION 680, S HU14T STORS-MI SUE 3
112- 7 292- 3 872- 8

iISIW•T1M5 STATION 681, I HIRIAT STOIS-MI SURE 3
112-7 292-7 872-5

NISAI• 0JGM STATION 682, IUN T STWIS-M SUE 3
112- 6 299- 5 651- 3

NIS/IWI4OR STATION 683, 0 WWAT S~lRS-MX SUM 3
112- 5 299- 6 651- 4

AppWnx C Slorm Event and Maximum Surge Elevation Cross-Refeence C45



NISM/ll M STATION 684. 1 M.&_YT STIOKr SUW6
112-3 29- 4 631-7 777-4 783-3

W1Sl•9I'G STATION 685, 1 MODAT SMFO%-'I S.JW 4
112-4 299-4 651-6 783-3

NISf/lEM STAT10N 686. 1 M4RODT S"1f-MX 9MA E 3
112- 3 29-5 631-4
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